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ABSTRACT

This report summarizes the progress of applied research conducted under
NASA Grant NSG-1650 during the period March 1, 1982 to September 30, 1982,
The objective of this project is to investigate the applicability of spec~
tral assignment techniques to the design of multivariable feedback control
systems. A fractional representation design procedure for unstable plants
is presented and illustrated with an example. Then, a computer aided design
software package implementing eigenvalue/eigenvector design procedures is
described. A design example which illustrates the use of the program is

explained.
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DESIGN OF MULTIVARIABLE FEEDBACK CONTROL SYSTEMS VIA
SPECTRAL ASSIGNMENT

By

Roland R. Mielkel. Leonard J. Tung2 and Mohsen Marefat3
1. TINTRODUCTION

This report summarizes the progress of applied research conducted under
NASA Grant NSG-1650 for the period March 1, 1982 to September 30, 1982. The
objective of this work is to investigate the applicability of spectral
assignment techniques to the design of multivariable feedback control
systems.

First, development of new frequency domain fractional representation
design procedures for unstable plants is presented. 'The procedure consists
of a technique for searching among all stabilizing controllers for those
that also satisfy certain design specifications. Controller complexity and
hidden system modes are considered. The procedure is illustrated with a
design example. Then a new computer aided design software package imple-
menting the time domain eigenvalue/eigenvector assignment procedures is
described. The use of the program is illustrated with a design example.

The program listing is included in the Appendix.
2. FRACTIONAL REPRESENTATION DESIGN PROCEDURES

2.1. Introduction

Our investigation in the area of frequency-domain controller design
began with a study of the work by Youla and others (refs. 1,2). Among the

many contributions in Youla's work is a procedure which leads to the

! Associate Professor, Department of Electrical Engineering, Old Dominion
University, Norfolk, Virginia 23508.

2 pssistant Professor, Department of Electrical Engineering, Old Domirion

University, Norfolk, Virginia 23508.

3 Graduate Research Assistant, Department of Electrical Engineering, Old
Dominion University, Norfolk, Virginia 23508.
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characterization of a general class of stabilizing compensators for a plant
imbedded in a single-loop feedback control system. This procedure has then
been generalized by Desoer and others (ref. 3) to form the basis of the so-
called fractional representation approach. This approach offers a system
atic procedure for constructing stabilizing compensators that achieve other
design objectives such as decoupling the outputs and tracking step inputs.
It should be noted that the objective of stabilization is resolved before
other design objectives. In contrast to this type of approach is the work
by Sain and others (refs. 4,5). Sain's work develops a direct method for
the construction of compensators for a plant imbedded in a unity feedback
control jystem, In this method, compensators that achieve design objectives
such as decoupling are first constructed and then the issue of stabilization
is resolved. Combining the results by Desoer and by Sein, we have developed
design procedures that simultaneously achieve the design objectives of stab-
ilization, decoupling, and tracking step inputs. These design procedures
are expressed so that it is relatively easy to address the problems of com-

plex compensators and unwanted hidden modes as noted in references 5=/,

In this report, we begin with a brief review of the fractional repre-
sentation approach. After the review we outline two sets of procedures, one
for stable plants and one for unstable plants, for constructing compensators
that achieve design objectives of stabilization, decoupling, and tracking
step inputs. These design procedures also allow us to comstruct simple
compensators C = =P~ T(I-T)! for a given plant P by choosing simple
stable diagonal T which satisfies certain requirements. The details of

the procedures are exemplified by a problem of compensator design for an
unstable plaat. Finally, the problem of hidden modes is dealt with by care-

fully choosing the zeros of I-T.
2.2, Compensator Design

Consider the single feedback loop multivariable control system shown in
figure 1. With the plant P(s) (a proper rational matrix) given, it is
desired to design a controller C(s) (another proper rational matrix) for
stabilization, decoupling and tracking step inputs. The fractional

representation approach (refs. 3,8,9) offers a systematic procedure for
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achieving these design objectives. In this approach, the plant is expressed
in a right and a left coprime exponential stable rational fractional

. . 21 =1 .
descriptions, P = NrDr = Dz Nl with Ur’ Vr, Uz and V‘ such that UrNr +

err = Nzul + Dzvz = I. Note that all terms except possibly the plant P
are proper rational matrices with poles in the open left-half complex plane.
With these descriptions for P, a general class of stabilizing controllers

is given by

- -1 (o |
C (NN‘+vr) ( tz+Ur), (1)

where W can be any proper exporential stable rational matrix as long as

WK,

transfer function is given by

+ Vr is nonsingular. With this class of controllers, the cloised~loop

T = Nr[ -WD +Ur]. (2)

L

When P itself is exponential stable, we can have Nr = Nz = P, Dr = Dz =

I, Ur = Ut- 0 and Vr =V, = L Equations (1) and (2) then become

c = - WI+pw]™! (3)
and

T = = MY, (4)
Equations (1) through (4) display the freedom in choosing a stabilizing
controller as the freedom in choosing W. This freadom in choosing W can
then be explored for achieving other design objectives such as decoupling

and tracking. For decoupling, T is to be made diagonal. For tracking

step inputs, every term in I-T should have a zero at 8 = 0.

ORIGINNL PAGE ¥5
OF POOR QUALITY
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Figure 1. Multivarisble feedback control systems.

Stable Plants

First assume that P is exponential stable and invertible. Under this
assumption, T = -PW is invertible if W is invertible. The invertibility
of T 1is important because it eliminates the possibility of zero diagonal
terms in T after T 1is made diagonal for decoupling, a case which indi-
cates redundancy of certain input and output signals. For maintaining the
stability of the closed-loop system, our approach is to choose stable T to
make W = -P~!T gtable. For decoupling, we only have to work with diagonal
T. For tracking step inputs, we must choose among those matrices T such
that all terms in I-T have a zero at s = 0. For constructing controllers
that simultaneously achieve stabilization, decoupling and tracking step
inputs, we thus have the following procedures:

(i) For decoupling, choose T = diag {Ty,...,T,}.

(ii) Let P! = [31,...,5;], where f} is the ith colum of P~l, wWe
than have P~IT = [51T1”"’§;Tn]' For maintaining the stability, each Ti
and each PiTi should be proper., Poles of T ; should be in the open
left-half complex plane. Zeros of '1’i must cancel the closed right-half
plane poles of ?i.

(iii) Let T, = ni/di' For tracking step inputs, each (di - ni) should
have a zero at s = 0, i.e. no constant term,

(iv) ¢ = -p~Ir(1-1)"1,
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For unstable plants, similar design procedures can be derived. Again,
we are interested in invertible matrices T. This requires the assumption
that P is invertible, which in turn implies that Nr and N& are invertible.
As before, we use diagonal T for decoupling: and we choose those matrices
T such that all terms in I-T have a zero at s = 0 for tracking step
inputs. For stabilization, however, we choose stable T to make W = (-N;IT

+ ur)nzl stable. This process is more involved than the corresponding

-1
L
unstable for a given unstable plant. In order to achieve stability, somehow

process for stable plants. The reason for this is that UrD may be

part of N;l 'I‘D":'1 is to be made unstable to cancel the unstable part of

Url)""l . With this in mind, we have the following design procedures for
constructing controllers that simultaneously achieve stabilization,
decoupling and tracking of step inputs:

(i) For decoupling, choose T = diag {T},...,Tp}

(ii) Find a stable TO = diag {TQID"'!TOI‘I}

1 1

TD, +UDl stable

to make -~ Nr 3

"'1 ~ ~
(iii) Let 'l‘3 = diag {Tsl""’Tsn}’ Nt = [Nl,...,Nn]
r L
D.
-1 1 ~ -1 ~ .
and Dz =1. ], where Ni is the ith column of Nr and Dj is
D
n
-1 .
the jth row of DR. . We then have
-1 ~] o ~ ~

NrTsD!. -iz N.T
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For achieving stability, each T,; 4nd iir.iBi should he proper. Poles
of '1‘.i should be in the open left-half complex plane. Zeros of T.i must

cancel the closed right-half piane poles of ii and Bi'

(iv) Let Toi = noi/doi and Tai - nsi/dai'

For tracking step inputs, each (dlidoi ~n d .- noi#.i)
should have a zero at 8 = 0, i.e. no constant term.

(V)T = T + T, and

C = - PT(I-T)-!,
2.3. Complexity o€ Controllers

As pointed out earlier, the fractional representation approach allows
us to search systematically for compensators that achieve various design
objectives. This approach, however, does not always bring about simple
compensators., As a matter of fact, the time-domain dynamic compensation
(ref. 10) is more likely to bring sbout simple stabilizing compensators than
the fractional representation approach. On the other hand, the fractional
representation approach is more likely to result in simple stabilizing
compensators that also decouple system outputs. The latter is due to the
difficulty in dynamic compensation of relating directly the diagonality of a
transfer fraction to the formation of the system matrices {A,B,C,D} in the
state~space description of a system.

In our design procedures, the compensator C is given by C = -p-1
T(I-T)"!, For a given plant P, T is to be chosen for forming compensa-
tors that stabilize the system, decouple the outputs as well as track step
inputs. Under close examination, we notice that the poles of T will basi~
cally be cancelled by the same poles of (I - T) in forming C. These poles
do not directly affect the complexity of the controllers. However, the

total number of the poles determines the degree of freedom in choosing the




zeros of T and I-T. For simple compensators, the zeros of T can be
chosen to cancel the poles of P"‘l, #nd zeros of 1-T g£ea be chosen to
cancel the zeros of P-l, Overall, T should be kept as simple as
possible, The following problem illustrates the details involved. This
problem was first discussed in references 6 and 7.

2.4. Design Example

For a plant

Lol
s+l s+l
P(s) = 1
S
We have derived a set of stable matrices Nr’ Dr' N‘, Dz, Ut’ Vr, Ul and
Vy given by _ -
r -y
1 o0 ! (s-1)2
s+l  (s+1)(s+2)
Dy = Dy = s |0 N T 1
0 s+2 0 s+2
1 8-l 1 0o
s+l 8+l
'} = 1 , Vr -
0 s+2 0 1
0 0 (1 -3(s-1)
U = |J, = v - s+l
) Y )
F 0 3 0 1
Since
1 0 0
U = 3(s+2)
0 s—1

is not stable, a simple stable T, is to be found to make
-l -1 -1
N Tl + UeDy

stable., Such a T, is given by ORIGINAL PAGE 18

OF POOR QUALITY
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-1 -1 -1 0 0
N TD, +UD " = .
r o )

=T (s+l1) T _(s+2)(s+l)
sl 82
(8+2)2 .

s-1

-T
0 82

In order to make this term s:able, we mus! have the following:
l. Let Tsl = nslldsl’ a0 that
deg (nsl) + 1< deg (dal)’
2. Let Taz = naZ/dSZ’ 86 that
deg (qmz) + 2 K deg (&sz)u
3. Zerow of d@l and dsz are in the open LHP.

4. Zeros of “al contain s = 1,

Based on points 1 through 4, we have the simplest

'1‘81 = a/(s+b)

and the simplest

Tsz = c(s-1)/(s+2)? (s+d),

I T 2
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with positive b and d. For tracking step inputs, both 1 - Tol - '1“‘1

and 1 ~ Toz - Tsz must have a zero at s = 0. This reguires that b~ a =

O and 4d - 9d + ¢ = 0. It can be seen that there are many solutions for
a, b, ¢ and d. Two sets of solutions are given below, together wiiii the

corresponding closed-loop transfer functions and compensators. Choosing

b=1 and d=1, we have a= 1, ¢ =5 and

1 0
. )
T=T,* Tl - l4s + 4 ’
0 (842)2(s+1) WAL PAGE 18
- - gﬁpooa QUALITY
‘ (g4l =(lhstd) (s-1) |

- 3(8+6) |
: c= 148 + 4 ‘ i
i 0 s(s+6) |

Choosirig b =1 and d = 3, we have a= 1, ¢ = 15 and

o i o o S

" -
1 0
. s+l
T 2s + 12 ‘
0 (s+2)2(s+3)J )
- -
s+1 =-3(8s8+4)(s-1)
8 s(s+8)
¢ 3(8s+4) y
: 0 8(8+8)
z 2.5. Hidden Modes

It is krown that feedback design using transfer functions may bring
about unwanted stable modes hidden in the closed-loop system (ref. 5). In
the example of the previous section, the closed-loop system has a transfer

function T(s) that corresponds to a fourth order system. However, tl:

plant P is a second order system and the compensator C is a third order

O

et o e st o i
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system which means that the closed-loop system is actually a fifth order

Rme

system. The difference in the order of the closed-loop system and its
transfer function suggests that therc is a hidden mode. The hidden mode in
the example is at s = ~1 which has resulted from the cancellation of the
pole of P and the zero of C at s = -1, To prevent this type of cancel-
lation, zeros of I - T should be chosen to match the stable poles of P
(vhich are zeros of P-!) in forming C. This selection may prevent us from
choosing the simplest T in our design procedures. However, this should
not be considered as a setback for finding the simplest compensators, but
rather a procedure that guarantees the correct representation of a closed-
loop system by its transfer function. With this procedure, the design in

the example of the previous section is modified as follows.

The stable pole of P is at s = -1. This pole appears in the (1,1)
element of P-l as a zero. Hence, I - T,p =Tgy =1 ~ T, should have a
zero at s = -1 in addition to the zero at s = 0 required for tracking

step inputs. This requires that deg(d.l) » 2, The simplest Tsl that has

ORIGINAL PAGE IS
v o_c8+d OF POOR QUALITY

sl (s+a) (s+b) ’

with a and b > 0. We must have

L -7 .82 + (atb)s + ab-cs ~d _ s(s+l) ]

(s) (s+a) (s+b) (s+a) (s+b)

That means a + b-c =1 and ab - d = 0. Again, there are many solutions
for a, b, ¢ and d. Choosing 2~ 3 and b =4, we have c =6, d =
12 and |

68+12

T — e
(8+3) (s+4)

sl "

Using a set of To and T8 as before, we have

2 2

10
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2 0
Tﬁ% ORIGINAL PAGE 18
T - OF POOR QUALITY,
248+12
0 (8+2)2 (8+3)
and
6(s+2) =(24s8+12)(sr1)
s s(s8+3)
Co) ™ 24s + 12
L v} s(s+8)

Note that C remains a third order system and the order of T(') is 5

which means that there is no longer a hidden mode.

3. EIGENVALUE/EIGENVECTOR ASSIGNMENT PROCEDURES

3.1. Introduction

The design of multivariable feedback control systems using eigenvalue/-
eigenvector assignment procedures has received considerable attention during
the past several years. Several zarly studies (refs. ll, 12) focused on an
algebraic formulation of the spectral assignment problem. More recent
studies (refs. 13-15) have been successful in developing a geometric formul-
ation of this problem. In (ref. 13) the total design freedom available to
assign eigenvectors is characterized in terms of eigenspaces. The use of
this freedom to achieve desired design specifications has been the subject

of an extensive investigation by the current authors and colleagues.

Procedures have been developed for approximating desired mode mixing
(ref. 16), reducing eigensystem sensitivity to variations in plant parame-
ters (refs. 17, 18), and reducing the effects of actuator noise on a statis-
tical measure of system performance (ref. 19, 20). In addition, a procedure
for modifying the feedback gain matrix to satisfy specified gain constraints
(ref. 21, 22) while maintaining a given mode mix has been devised. More
recently these procedures have been combined into a single unified design
philosophy (ref. 7). This philosophy is reviewed and a computer aided
design software package to implement the design philosophy is presented in

this section.

11
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3.2. Design Philosophy

The new eigenvalue/eigenvector assignment design philosophy is illus-
trated in figure 2. The philosophy is based on the premise that achieving a
specified set of eigenvalues and approximating a desired set of eigenvectors
is of primary importance. Sensitivity reduction, noise suppression, and
gain modification are assigned secondary importance and are carried out so

as to preserve an initial spectral assigmment.

The procedure assumes that the designer is able to identify a desired
set of eigenvalues and an approximate set of desired eigenvectors. Eigen-
values directly control the rates of response of the system modes while
eigenvectors control how the modes mix among the system states and/or out-
puts. The design begins with the specification of a desired set of eigen-
values. The procedure realizes arbitrarily specified sets of eigenvalues if
the system is controllable. The specified eigenvalues are used to compute
the system eigenspaces--the vector spaces in which all realizable system
eigenvectors must be contained. Thése spaces explicitly display the total
design freedom available in assigning eigenvectors for a given eigenvalue
assignment. Next, the desired set of eigenvectors are specified and pro-
jected onto the eigenspaces to locate the set of realizable eigenvectors as
close u4s possible in a minimum square error sense to the desired set of
eigenvectors. Since the major advantage of the eigenvalue/eigenvector
assignment procedure is the ability to assign eigenvectors, great importance

is given to remaining in 3 small neighborhood of the initial eigenvector
assignment.

After the specified eigenvalues have been assigned and the specified
eigenvectors have been approximated, the resultant closed-loop system is
investigated to determine if all eigenvector components are satisfactory,
eigensystem sensitivity is sufficiently low, and gain magnitudes meet speci-
fied design constraints. If modification is requried, new eigenvectors are
selected in a manner to achieve the desired objective using a gradient
search procedure. However, the gradient search is conducted local to the

initial eigenvector assignment so that desired mode mixing is retained.

12
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3.3, Computer Aided Design Software Package

A flowchart diagram illustrating the organization of the computer soft-
ware packége to implement the eigenvalue/eigenvector assignment procedure is
shown in figure 3. The package consists of a number of special purpose
subprograms accessible from a main control program. The subprograms can be
called in any order to implement specific design objectives, as shown in
figure 2. The program is self-instructed and requires no familiarity on the

part of the user with the mathematics of spectral assignment.

In the following, the various modes of operation of the program are
discussed. An example illustrating the use of the program is presented in

the next section, and the progrzm listing is included in the Appendix.

Mode O

Mode O provides a list of references detailing program operation.
Mode 1

Mode 1 is the mode in which system data is entered to the program.
Required data includes the number of system states, inputs, and outputs, and
the system state variable description in matrix form given by the triple (A,
B, C). The user can also set the number of significant digits in user-

computer commnication as well as the program value for "zero."
Mode 2

In Mode 2, the user specifies desired closed loop system eigenvalues.
This mode then internally calculates the corresponding eigenspaces for

transmission to other subprograms. User selected eigenvalues are always

achieved in this desgin procedure.

Mode 3

The user specifies desired eigenvectors in Mode 3. The program

responds with the set of actual closed loop system eigenvectors which are

14
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closest to those specified in a least square error sense. 'The program also

displays the error nagnitude between each desired and realized
eigenvector.

Mode 4

Mode 4 is a closed loop system simulation package. The subprogram
numerically solves the set of system state equations subject to user
specified inputs and initial conditions. Time responses are plotted

separately or on the same axes for comparison,

Mode 5

Mode 5 allows the user to modify specified components in the
eigenvector matrix while retaining current values of other components The
modification is automatically carried out using a gradient search procedure

under the control of the user.
Mode 6

Mode 6 allows the user to modify selected components of the feedback
gain matrix while maintaining an approximation to a specified eigenvector
matrix. Components of the feedback matrix to be reduced are identified by
row and column number. Unequal priority in reducing component magnitudes
can be assigned. The modification is automat1cally conducted by a gradient

search algorithm under the control of the user.

Mode 7

In Mode 7 the user can reduce eigensystem sensitivity to variations in

plant parameters. The procedure utilizes a gradient search procedure to
modify system closed loop eigenvectors to reduce the sensitivity of

eignevalues and eigenvectors to changes in specified components of the
system state matrices.

16




In this section un example is presented to illustrate the designer -

machine dialog during the design process.

important system data is

Number of states:
Number of inputs:
Number of outputs:
Significant digits:

Program zero:

-2,00 0.00
A =] 000 -2,00
1.00 1.00
1.00 0.00
B= 1000 1.00
0.00 0.00
1.00 0.00
C =]0.00 1.00
0.00 0.00

Next Mode 2 is entered and desired closed-loop system eigenvalues are input.

Ay = ~1.00
A2 = -1,20
A3 = -3,00

3.4, Design Example

input.

w N W

6
0.0001

1.00
1.00
-2.00

ORIGINAL PAGE IS
OF POOR QUALITY

Mode 1 is first entered and

17
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Mode 3 is entered next and desired closed-loop system eigenvectors are

input. The program responds with the actual set of eigenvectors as close as
possible in a least square error sense to those specified. The program also

generates the feedback matrix F which assign these eigenvectors and the
specified eigenvalues.

ORIGINAL PAGE IS
3.75 -0.67 1.00 OF POOR QUALITY

3.25 0.75 -1.00

v 3 -
desired |, 65 0.00 0.10

3.75 =0.70 0.97
3.25 0.72 -1.03

vactual -
7.00 0.02 0.07

13.25 12.53 -13.38
-13.16 -12,45 12,30

The designer then enters Mode 4 to simulate the closed-loop system just

designed. The user specifies initial conditions and system inputs.

q

1.00

x(0) =] 0.00
0.00

0.00]
u(e) = [1.00_

The program responds with plots of the system inﬁuts and states shown as

functions of time., Plot are also shown for another set of initial
conditions and zero input.

18




1.00 | ORIGINAL PAGE IS
x(0) = | 1,00 : OF POOR QUALITY
Ll.OO
"0.00
u(e) = [ 0.00

It is demonstrated that curves may be requested separately or together for
comparison, The designer next enters Mode 5 to modify a component of the
eigenvector matrix. The designer specifies that he desires to reduce the
magnitude of the (3,1) element of V. Equal weight is assigned to reducing
this component and to retaining the current values of other components.
After three iterations, a satisfatory V is obtained. The program displays

the new feedback gain matrix for this assigmnment,

3.18 -0.70 0.97
V= 2,68 0.72 -1.03
5.85 0.02 0.07

pom| 13.25 12.5 -13.38
-13.16 -12.45 12.29

The designer then returns to Mode &4 to again display the system states.

[1.00
x(0) = 1.00T
,_1.00_

. [0.00]

u(t) 0,00

Finally, the designer enters Mode 6 to attempt to reduce the magnitudes of
entries in the gain matrix without greatly changing the eigenvector assign-
ment. Equal weight is placed on reducing each component of F. After three

iterations a ney V matrix and corresponding F matrix are obtained.

19




i ORIGINAL PAGE IS
3.18 -0.66 0.75 OF POOR QUALITY

¢ R v - 2068 0- 76 -lt 24
| 5.85 0.16 0.48

[ 221 16 -2.31]
F=l-2.12 -1.41 1,25]

Not demonstrated here but included in the program is a sensitivity reduction
mode. The program is also fully capable of dealing with complex eigenvalue

and eigenvector assigrments,
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REKKRKKKKKKRKKRRKXKRK SPFECTRAL ASSIGNMENT FACKAGE ALXERKKXKKKERKERKR KK

ENTER DESIRED MODE OF OPERATION/MODE=0yiy»Rs..4.288
1
KERKKRRIRERKKKKKKRKRRRAAE MONE 1 EDATA ENTRY XEKXREXRXEKREXKXKKEXXXKEENK

ERXRKXXXKKENTER OR CHANGE SYSTEM FARAMEVERS?

PREVIOUS VALUES?
1
NS= 3 Ni= 2 NO= 3 1DGT= 4 ZER(O= 0,000010000000

WISH TO CHANGE?
(o}
MATRIX A ¢
1 2 3

1 -0.,200000E+01 0.000000E400 0+100000E401
2 0,000000E+00 -~0,200000E+401 V+100000E+01

3 0.100000E+01  0.100000E+01 ={1,200000E+01
WISH TO CHANGE? -
0 ORIGINAL PAGE IS

MATRIX B ¢ OF POOR QUALITY

1 2
1 0+100009E+01 0.000000E+00
2 0.,000000E+00 0.000000E+00

3 0.000000E+00 0.000000E400
WISH TO CHANGE?
1
ENTER NEW VALUE(S)
1.000 0.000

.o
-

0,000 1.000 ’
0.000 0.000
MATRIX C ¢
1 2 3

1 0+100000E+01 0.000000E+00 0+000000E+00
2 0.,100000E+401 0+.000000E+00 0+000000E+00

3 0.000000E+00 0+100000E+01 0.100000E+01
WISH TO CHANGE?
1

ENTER NEW VALUE(S) ¢ ;
1.000 0.000 0,000

0,000 1,000 0.000

04000 0,000 1.000

WISH TO EXIT FROM THIS MODE? ‘
1

KEREKKKKKKKKIKKKKKKKKXKXRRR  EXITING MODE 1  RKRKKKKKKKKKKEKEKKKKKKKKKXK
TERMINATE THIS RUN OR SELECT NEXT MOLES

WISH TO TERMINATE?

0
KRKKKKKEKXEKRKKKKKKXKKXXK KK KKK EREEEKKKKKKKEELKKKKKKKK KKK KK KKK K

KEKKKKKKKKKKKRRAKXXXX SPECTRAL ASSIGNMENYT FACKAGE XXXXXKKXKXKLKKKKKKKKXK

21




ORIGINAL PAGE I3

OF POOR
ENTER DESIRED HODE OF OPERATION/HOMEROr1s2y4v0r81 QUAL'"

#*ll********l#*t*l** MUDE 2:EIGENVALUE ASSIGNHMENT XXXXEKRXERXEEXXKEEEXE
XXXRXRKXXX ENTER OR CHANGE E1GENVALUES!

i PREVIOUS VALUES?
i 0

L.AMBDA 11

REAL= 0.000000E+400 IMAG=  0,000000E+00

WISH TO CHANGE?

: |

erter new value(s) ¢

~1,000 0,000

NEXT EIGENVALUE!

PREVIOUS VALUES?T

o]

LAMBDA 2¢

REAL= 0.000000E+00 IMAG= 0.,000000E+00

WISH TO CHANGE?
1
enter new value(s) ¢
~1,2000 0.,0000 ’
NEXT EIGENVALUE?
PREVIOUS VALUES?
; 1
i LAMBDA 3¢
REAL= ~0.300000E+01 ITMAG= 0.000000E+00

: WISH TO CHANGE?

0
WISH TO EXIT FROM THIS MODE?
1

KKKKKKKKKKKKKKKRKKKKKKKKKARKX EXITING MODE 2 RRKREXKKKKKKXXKKRXXKRKKKKKK
TERMINATE THIS RUN OR SELECT NEXT MODE?

WISH TO TERMINATE?
4]

0333322833333 33333833383328¢3332833332808333 3332333842233 83323222ds sy
MEKKKKKKKRKKKKKKKKKRKX SPECTRAL ASSIGNMENT FACKAGE XXKXKKKKKKKKAKE KKK KX

ENTER DESIRED MODE OF OFERATION,MOLE=0y1r2y,44983
3
KEEXKKKKKKKKKKKKKXRX MODE J{EIGENVECTOR ASSIGNMENT XXXXRKKKKKKKKKXKKXX

AKXRKKRKXXX ENTER OR CHANGE EIGENVECTOKRS?

FREVIOUS VALUES?

0
5 EIGENVECTOR V 1! (REAL) (IMAG)
v 0.+.000000E400 0,000000E+00
i 0.,000000E+00 0.,000000E+00
i 0.000000E+00 0.000000E+00

Z WISH TO CHANGE?
1

[t s 02 St

G it
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ENTER A NEW DESIRED VECTOR ¢
3.7% 0.00

3.2% 0.00

7,00 0.00

DESIRED VECTORS

0.37%5000E+01 0,325000E401
ACTUAL VECTORT?

0:.37S000E+01 0,32%5000E401
ERROR VECTORT:

0.298023E~07 0.,298023E-07

LENGTH OF THE DESIRED VECTOR =

LENGTH OF THE FROJECTED VECTOR=

LENGTH OF THE ERROR VECTOR =

IS THE ERROR ACCEFTABLE?

1

NEXT EIGENVECTOR:

EIGENVECTOR V 21 (REAL)
0.000000E+00
0.,000000E+00
0+000000E+00

WISH TO CHANGE?

1

ENTER A NEW DESIRED VECTOR ¢

-¢56700 0.000

+ 75000 0.000

0.000 0.00

DESIREDI VECTOR?

~0.670000E+00 0,750000E+00
ACTUAL VECTORT?

-0.700303E+00 0,719697E+00
ERROR VECTORT?

0.303030E-01 0.303030E~01

LENGTH OF THE DESIRED VECTOR =

LENGTH OF THE FROJECTED VECTOR=

LENGTH OF THE ERROR VECTOR =

IS THE ERROR ACCEFTABLE?

1

NEXT EIGENVECTOR:

EIGENVECTOR V 3! (REAL)
0.000000E+00
0.000000E+00
0.0Q0000E+00

WISH TO CHANGE?

1

ENTER A NEW DESIRED VECTOR ¢
1,000 0.000

-1.,000 0.000

+«1000 0,000

DESIRED VECTOR:

0.100000E+01 -0.100000E+01
ACTUAL VECTORT!

ORIGINAL PAGE 19
OF POOR QUALITY

0+700000E+01

0,700000E+01

0+000000E+00
8.580%501
8,580501
0.,000000

(IMAG)
0.00000CE+00
0+000000E+00
0+000000E+00

0.,000000E+00

0.,24242412-01

=0+,242424E-01
1.005684
1.004478
0.049237

(IMAG)
0.000000E+00
0,000000E+00
0.000000E+00

0+100000E+00
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ORIGINAL PAGE IS
OF POOR QUALITY

0:1966647E400 ~0,103IIIIE401  0.466467E-01
ERROR VECTORT!

0,333333E~01 0,3333433E-01  0,333333E~01
LENGTH OF THE DESIRED VECTOR = 1.417274%
LENGTH OF THE FROJECTED VECTOR= 1,416569
LENGTH OF THE ERROR VECTOR . 04,085773%

IS THE ERROR ACCEFTARLE?

1
mwannnnnwxCONTENTS OF *CURRNY® DATA FILE INCLUDE!?
MATRIX V ¢
2 3
1 0:37%000E+01  =0,700303E+00  0.9466467E400
2 0.,325000E+01 0.719697E400 =0,103333E401

3 0,700000E+01

04242424E-01

0.,866667E~01

?ISH TO DISFLAY THE NORMALIZED EIGENVECTORS?T

NORMALIZED VECTORS

H

1 Q 3
1 0.437037E+00 ~0.497181E4+00  0.682400E+00
2 0.378744E+00 0:716489E+00 -0.729462F400

3  0.815803E+00
GAIN MATRIX F!
1

0.241344E-01

0.470621E-01

2 3
1 0.132526E+402 0 125341E402 =0,133833E+02
2 =0 131593E402 ~0,124TQEH02 012290402
MATRIX AHAT!
1 2 3
1 0,112526E+02 0.125341E4+02 =0, 123833E402

2 =0.131593E4+02  ~0,144526E4020 0,132955E402

3 0.100000E+01 0+100000E+01  =0.200000E+01
WISH TO EXIT FROM THIS MODET

1
KRRKRERKKKAIER KRR RRRRK  EXTTING MODE 3 XRREXKKKKRKKKKKKKKXKXKKX KK
TERMINATE THIS RUN OR SELECT NEXT MODE?

WISH TO TERMINATE?
0

L3 333338883332 e s RS REE P33 3333303333323t i TS e33Y T
AREKAXKKKKKKKRKRKKAXK SFECTRAL ALBSIGNMENT FACKAGE XRRKRKKKKKKIKKK KKK KK

-

ENTER DESIRED MONE OF OFERATIONMODE=Qr1r2y 44008
4
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KEKKKEXKKKRRKKKKKKKKKKE MOUE 4ITIME SIMULATION XXKKKKXXEXEKKKKKKKKXKRKK

KXEXKKKRERX CHOOSE SIMULATION OFTIONSS
~ENTER! 1 TO SIMULATE €Ay 2 TO SIMULATE CAHATI» (3 FOR CATILI)?

-

ENTER O TO SIMULATE CUTPUTSs1 TOU SIMULATE STATE VARIABLES!
1
ENTER SIMULATION TIME, (REAL NUMBER IN SECONDS)$

S

ENTER NUMHBER OF FOINTS TO BE CALCULATED, (200 MAX)$
i%0
SFECIFY THE INITIAL CONDITIONS?
X 1€0)3
1
X 2¢0)¢
0
X 3(0)3
o .
CHOOSE INFUT OFTIONS:1 FOR NO TINFUT, 2 FOR A STEP INFUT,
3 FOR A RAMFsAND 4 FOR A TRUNCATED RAMP?
INPUT OPTION FOR U 1¢
1
INFPUT OPTION FOR U 23
~

SPECIFY AMFLITUDE OF THE STEF INPUT U 2?
1
ENTER O FOR 80 DISFLAY COLUMNS,1 FOR 129 COLUMNS?

(o]

ENTER 0 FOR INDIVIDUAL AND 1 FOR HULTIFLE FLOTS?

o

DO YOU WISH TO SET THE MIN-MAX RANGES FOR THE AXES?
]

FOSITION FAFER AT TOF OF FORM AND TYFE ANY INTEGER
YOU MAY ADD A SHORT NQTE (20 CHARACTERS,)

1 HXRE WE GO

218
ORIGINAL PAGE |
OF POOR QUALITY
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~“CDZ

0.10E+01

0.90E+00

0.80E+00

0.70E+00

0+.60E+00

0,50E4+00 4

0.40E+00

0.30E+4+00

0.20E+00

0.10E+00 -

0.,00E+00
0.

ORIGINAL PAGE IS
SYSTEM INPUTS OF POOR QUALITY

2220222202222222222222222222222022022222222 2222222 KKKKKKXKK+

2
X
X
X
X
+
x
X
X
X
4+
x
X
X
X
+
X
X
X
X
+
X
X
X
X
+
%
x
X
b
+
x
X
X
X
+
x
%
X
x
4
X
X
¥
X
+
X
X
X

I ZE X EEREEESEEZEEEEEES L EE RS S E R 2 2 2 2 R X EEER SRS EREE R 8 2 2 R 2 B

x
111111121121332112112323111331311111121111115211111111111KKKXKX%K%%4
00E+00 0,20E+01 0.40E401 0+.60E401

TIMNME

FOSITION FAFER AT TOF OF FORM AND TYFE ANY INTEGER

i

YOU MAY ADD A SHORT NOTE (20 CHARACTERS.)
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B A e 203+

o5

5

A, By

muwZzoovnmx

0.48E+01

0.,44E+401

0.40E+01

0.36E+01

0.32E+01

0.28E+01

0.24E+01

0.20E+01

0.16E+01

0.12E+01

0.80E+00

ORIGINAL PAGE 1%
TIME SIMULATION OF POOR Q

323333333 2333333328822 333333 3 ¢t2e080004¢tbt Lttty

X %
* X
X X
X X
+ +
X X
X %
x X
X X
+ +
X XXXXX X
X X RXXX x
X X XXXX X
x X XXXXX X
+ X XXXXXXXXXX +
x X XXXXXXXXXXXXXXXXX X
X X X
x X X
X %
+ X +
x X %
X X
x X %
X X
+ X +
X %
x X X
X ¥
X *
+ X +
X X
XX X
¥ X
X X
+ +
XX X
X X
X X
*X X
+ +
X X
X X
X X
* X
+ +
x X
x X
X X X
X x

FRKKKKKEKKFREKKEKKEKFRKKKKKKKKHKKKKKRRKKERKKKXRKKRR+RRKXRKKRK+

UALITY

0.00E+00 0.20E+01 0.40E+01 0.60E+01

TIME

POSITION FAFER AT TOF OF FORM AND TYFE ANY INTEGER
YOU MAY ADD A SHORT NOTE (20 CHARACTERS.?

1

27
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ORIGINAL PAGE rg |
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OF POOR QuaLITY
TIME SIMULATION

0+80E+00 +XXAXKXRRKFRRKERERKK+RERKREEXK+KXXXXERKK+RXRKKKKKEK+RXXRRXKKK+

X X
X
X X
x X
0.40E+060 + +
X X
X X
X X
X x
0400E+00 4= == o o e e e e e e e e X=mommm——e +
X X
X X
X X
X x
-0.40E+00 X +
X *
X x
e X X
% %X X
; -0.80E+00 + +
A X x
S X x
8 XX x
i F X X
[ 0 -0.12E+01 + +
LN X x
8 x »
S X x
f x X X
! -0.16E+01 + +
‘; X x
B x X j
f % X z
x X X
-0.,20E+01 + +
X X
X X X
x X x
X X
-0.24E401 + X +
x X X
X X
x X X
x X X
~0.28E401 + X XXXXXXXXXXXXXXX + ~
x X XXXXXXXXXXXX X
X X XXXXXX X
X X XXXX X
X XX XXXX X
~0¢32E+01 +RKKXXXEXXXXXKKKKKKKHKKKKKKKKK+KKKRKKKKE+KXKKKKEKKHRKKKKKXKR+
0.00E+00 0+20E+01 0.40E+01 0.60E+01
TIME

FOSITION FAFER AT TOF OF FORM AND TYPE ANY INTEGER
YOU MAY ADD A SHORT NOTE (20 CHARACTERS.)
1

28
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muZonumsa

0.40E+00

0.,36E+00

0.32E400

0.28E+00

0.24E+00

0.,20E4+00

0.16E+00

0,12E+00

0,80E-01

0.,40E-01

0.00E+4+00

ORIGINAL PAGE IS

OF POOR QUALITY
TIME SIMULATION

FRREKKKKXXEXKKKKAREKE RRXXKXKKEKFRKKKKKEEK KKK RKRREK S KEKKKKKKK +

XXXXX
XXXXXXXXXXXXXXXXXXXXXXXXX XXX XXX
XX%XX
XX
XX
XX

I A R A X 2 R R LA A R E R E X E X E X R X X
x

x

x
LA A A AL R R 2 EEEXEEEEEEREEE R R EREE R FERER FE R RE F R P PR R E PR PR

***X+*'***+***§+****+****+**

FEKKREKKKKKERRKERKKKK L KKKKKKKKKF KEKXKEKKK A KKEKKKKKKXXKKKKX KKK K+

0.00E+00" 0.20E+01 0.40E+01 0.40E+01

TIME

WISH TO REFEAT THE FLOTTING?

0

WISH TO EXIT FROM THIS MODE?

v
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ORIGINAL PAGE IS
OF POOR QUALITY

KERKKKKKIKKRRKKRKKRXXXK MONE AITIME SIMULATION XXRXRKRKERKKEKKKKKKK:

kkkkkkkkx CHOOSE SIMULATION OFT1ONS!
~ENTER! 1 TO SIMULATE CAJT, 2 TO SIMULATE CAHATI» (3 FOR CATILI)?

]

L
ENTER O TO SIMULATE OUTFUTS»1 TO SIMULATE STATE VARTALLES?
ENTER SIMULATION TIME»(REAL NUMBER IN SECONDS) ¢

1]

ENTER NUMEER OF FOINTS TO BE CALCULATED» (200 MAX) ¢
150

SPECIFY THE INITIAL CONDITIONS:

X 1¢0):

1

X 2¢0)

1

X 3¢0):

1

CHOOSE INFUT OFTIONS:1 FOR NO INFUT, 2 FOR A STEF INFUT,
3 FOR A RAMF/AND 4 FOR A TKUNCATED RAMPS

INFUT OFTION FOR U 1!

1

INFUT OFTION FOR U 2!

1

ENTER O FOR 80 D1SFLAY COLUMNS»1 FOR 129 COLUMNS:

0

ENTER O FOR INDIVIDUAL AND 1 FOR MULTIFLE FLOTSS

i

DO YOU WISH TO SET THE MIN-MAX RANGES FOR THE AXES?
0

FOSITION PAFER AT TOF OF FORM ANDI TYFE ANY INTEGER
YOU MAY ADD A SHORT NOTE (20 CHARACTERS.)

i

30




ORIGINAL PAGE 13

TIME SIMULATION OF POOR QUAL'TY

0.30E+01 +t****x***+*x*:xm*:t+*:tx*xxxx+xttxx*xt*+tx*tt#tt:+*x*xx*x*x;

X 11
X 1111 X
x 1 11 x
X 1 1 x
0.25E+01 + 1 1 +
X 1 X
X1 1 X
X 11 X
%1 1 X
0.20E401 + 11 +
x1 1 %
% 1
%1 1 X
X 1 x
0.15E401 + 11 +
1 1 x
X 1 X
x 11 X
x 11 X
0.10E401 333 11 M +
R X 333 11 X
E X 333 11 %
s X 333 11 X
F 2 333 11 X
0 0.50E+00 + 333 11 +
N X 333 11 X
8 X 3333 . 111 x
E X2 333333 11111 X
X 3333333333M111111111 X
0100EH00 #mmm=mmm o e i o o e e e e 333IHMMMMMMMMMMM - === '
X 22222202222 X
X2 anan2 x
X 222 X
# 202 X
~0.S0E4+00 +Z 22 +
X 22 X
X2 22 X
X 22 X
X2 22 !
-0.10E+01 + 22 +
X 2 27 X
X 20 X
x 2 20 X
x 2 2 X
-0.15E401 + 2 2 +
x 2 2 X
x 2 22 %
X 222 X
x X
~0¢20E+01 +XXXKKKKKRHKRKXKXXXKFKEXKXXXXEHKEXXXKKEXHKEEKXKRKK KKK LKKKKEK

0.00E+00 0.,20E401 0.40E+01 0460E+01
TINE

WISH TO REFEAT THE FLOTTING?
LSYSTEM] This Job will be killed in 4 minutes it it remsirs inmactive

0
WISH TO EXIT
1

FROM THIS MOnE? /7

ARKKKKKKKKKKKKKKXREKKKAKXRAKX EXITING MOLE 4 KXKEKKXXEKKKKKKKKKXKKKXKKXK

31
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ORIGINAL PAGE (3
OF POOR QUALITY

P332 5330830 esiesstetisteetettottesdsdtstesst sttt odddedsdssy
KRKEKKKKKKKRKKKKKKKXX SFECTRAL ASSIGNMENT FACKAGE XXXXXRKXKXRKKKXKXKKKXK

ENTER DESIRED MODE OF OFERATIONyMOLE=0r1r2s¢4.982

5]

KEEKKKKRKRKKKRRKKKKRRK MONE SICOMFONENT REDUCTION ARKRKKXKXRXKXRKKKKKK

ENTER THE COORDINATES OF THE COMFONENT TO BE REDUCED
ROW=~~y COLUMN=--(EOTH INTEGERS)?

3 1

SET LESIRED WEIGHTS,DEFAULT VALUES AKE?

Fi=F2=1.,000

WISH TO CHANGE?

0

Ji= 0.,490000E+02 Ja= 0+000000E+00

CoST= 0+490000E4+02

GRADIENT MATRIX:
1 2, 3

1 -0,707107E+00 0.000000E+00 0.000000E+00

2 =0,707107E+00 0,+,000000E+00 0+000000E+00
GRADIENT SEARCH ROUTINE,SET SEARCH FARAMETERS:

[lefault values are!
# of sters)N= 1 ster sizerds 0.100000E-01 dmin= 0.100000E~04

Wish to chanse?

0

Ji= 0.488022E+02 Ji= 0.999999E-04
NEW COST= 0.488023E+02
Cost Function= 0.488023E+02

Wish to contiruwe the search?
1
GRADIENT SEARCH ROUTINE,SET SEARCH PARAMETERS?

Nefault values are!
¥ of stersiN= 1 ster sizerds= 0+100000E~01 dmirz 0.100000E-04

Wish to chande?
1
Enter riew values?
1 0.5 ,0001
Ji= 0.394227E+02 J
NEW COST= 0.3946828E+4+02

rJ
]

0+260100E4+00

Cost Furnction= 0.396828E+02

Wish to contirwe the search?

1

GRADIENT SEARCH ROUTINE»SET SIEARCH FARAMETERS:

Lefault values are!
% of sters)N= 1 ster sizerd= 0,+500000E+00 gmin= 0.100000E-03

Wish to chanse?
1

Enter rnew values!
1 3 40001

32
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ORIGINAL pPAGE 13

OF POOR QUALITY
J1= 0.,342750E402 J2s= 0.4656100E4+00
NEW COST= 0.,349311E+02
Cost Function= 0.349311E+402
Wish to continue the saarch?
o)
MATRIX V ¢
1 2 3

i 0+317724E401 =-0.700303E+00 0+966667E+00
2  0.267724E+0: 0.719697E400 -0,103333LE+01

3  0.,585449E+01 0.242424E-01" 0,666667E-01
WISH TO DISFLAY THE NORMALIZED EIGENVECTORS?
o
GAIN MATRIX F!
i

2 3
1 0.,132540E+02 0.125355E+02 -0,133827E+4+02

2 =0.,131608E+02 =~0,124%40E+02 0.122949E+02
“TERMINATE THIS RUN OR SELECT NEXT MODE:

WISH TO TERMINATE?
1

AARKKRKKAARRRARAKR KK KKK MODE 4{TIME SIMULATION XXXRXKRKKKKKKKKKKKKXKKX

KRKKRkXKkKXKk CHOOSE SIMULATION OFTIONG?
~ENTER: 1 TO SIMULATE [CAly 2 TO SIMULATE LAHAT1»(3 FOR CATILI)?

2

ENTER O TO SIMULATE OUTFUYS»1 TO SIMULATE STATE VARIABLESS
1
ENTER SIMULATION TIME,(REAL NUMBER IN SECONLS)$

S

ENTER NUMBER OF FOINTS TO KE CALCULATED, (200 MAX)$
150

SFECIFY THE INITIAL CONDITIONS!

X 1¢0)3

[y

200)3
3¢0) ¢

CHOOSE INFUT OFTICUNS:!1 FOR NO INFUTs 2 FOR A STEF INFUT,

3 FOR A RAMFYAND 4 FOR A TRUNCATED RAMFS
INPUT OFTION FOR U 13
1

=X X

INFUT OFPTION FOR U 2¢

1
ENTER O FOR 80 DISPLAY COLUMNS»1 FOR 129 COLUMNS?

(o]
ENTER O FOR INDIVIDUAL ANDl' 1 FOR MULTIFLE FLOTS?

1

[0 YOU WISH TO SET THE MIN-MAX RANGES FOR THE AXES?
o .

FOSITION FPAFER AT TOF OF FORM AND TYFE ANY INTEGER
YOU MAY ADD A SHORT NOTE (20 CHARACTERS.)

1
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ORIGINAL PAGE IS

OF POOR QUALITY
TIME SIMULATION

0.30E+01 +tt**x**x*+tttttt:tt+t::xxtt:t+::x:tt*xx+:;tt:t:xt+tttxx:t:x:
x 11 :
[ x 1111 x
; x 1 11 x
T % 1 1 x
! 0.25E401 + 1 1 +
i X 1 P
¥ % 1 1 x
! % 11 b
; x1 1 L]
0.20E+01 + 11 +
x1 1 %
X 1 X
x1 1 x
X 1 x
e 0.1SE+01 + 11 +
A 1 1 X
X 1 X
! % 11 x
X 11 x
0.10E+01 333 11 M +
R x 333 11 . x
E x 333 11 X
S X 333 11 X
I 2 333 11 X
: 0 0.50E+00 + 333 11 +
° N X 333 11 x
i s x 3333 111 x
. E X2 333333 11111 x
: X 333333 3333IM111111111 X
! 0.00E+00 #-———=mmmmem——c— e mecce— e ——————— B33 EMMMMMMMMMMMM - +
i X 2222222222 X
X2 22222 X
X 202 X
X 222 X
-0,S0E+00 +2 22 +
% an X
x 2 22 X
X 22 X
% 2 20 X
-0.10E+01 + an +
x 2 27 X
X 22 X
x 2 22 X
x 2 2 X
-0,15E+01 + 2 2 +
x 2 2 x
x 2 22 X
X 222 X
% X
~0.20E+01 +KKXXREXKK+KEXXEXRKE+KXKXXRXEK HKXRXRKKEK+ KXXXXKRRRHRXXXRXXKK +
¥ 0.00E+00 0+20E+01 0.40E+01 0.40E+01
TIME
WISH TO REFEAT THE FLOTTING?
0\O\O
WISH TO EXIT FROM THIS MODE?
1

KEKEKXKXKKKKREXKRKKKKRKXKEK  EXITING MUDE 4 XERXKKXKXXEEXXXXKRKXKKXKX
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ORIGINAL PAGE 18

REEXRKKKRKEKKKEKKKKRKEEKKEKEKKE K KRR EXRKERKERK KRR KRR RXKE LXK R KA KRR AR
EREXXKKKKKKKKKRRRARKE SPPECTRAL ASSIGNMENT FACKAGE XXXXXXXXXXKAXAKXREXX

ENTER DESIRED MODE OF OFERAVIONyMODE=Q1$92r 04088
é

MATRIX V ¢
i 2 ]
1 0,317724E401 ~0,7003031:400 0.9664657E+00
2 0.267724E401 047196976400 -0,103333:401

3 0.98%5449E+01 0+.242424E-01

GAIN MATRIX F3

! 2 3
4 0.132540E+402 0,125355E+02 ~0.133827E402
2 -0,131608E+02 -0.124540E4+02 0,122949E+402
KRKRKKKKKKRKKKRKKRKKKKX MODE S!GAIN REDUCTION XXXXXXXXREREXEXXKAXXKKXRR

SET ALFHA FARAMETERS
DEFAULT VALUES ARE ¢
(GAIN FARAMETERS ¢

, i

LY

2 3
i 0,100000E+01 0,100000E4+01 0.100000E+4+01
2 0.,100000E4+01 0.100000E+01 0+100000E+01
WISH TO CHANGE?
0
COST= 0.,991380E+03
Gradient matrix?
1 2 3
1 ~0.328984E-~04 0,123434E4+00 =0.719359E+00
2 0.390425E~04 0,120108C+00 ~0,4672949E+00

0:6664667E-01

GRADIENT SEARCH RUUTINE»SET SEARCH FARAMETERS!

llefault values are!
¥ of sters)N= 1 ster sizerd=
Wish to charnde?

1

Enter néw values:

.1 L0001

NEW COST=  0,107344E+03
NEW COST=  0,38984BE+02.
NEW CO5T=  0,203202E+02

Cost Function= 0,203202E+02
Wish to contirue the search?
0

0+100000E-01

MATRIX V ¢
1 2 3
1 0.317723E+01 ~0.663273E+00 0.7%0859E+00
2 0.267726E+01 0,755729E400 -0,123322E+01

dmirn=

0+100000E~)4
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ORIGINAL PAGE |3
OF POOR QuALITY

3 0,585449E+01 0.115571E400  0.48435%9E+400
WISH TO DISFLAY THE NOURMALIZED E1GENVECTORS?
0

GAIN MATRIX F!
1 2 3

1 0.220673E+01 0,143515E+401 -0,231119E+01

2 ~0,212192E+01 ~0.,140673E+401  0.125216E401
TERMINATE THIS RUN OR SELECTY NEXT MODE?

WISH TO TERMINATE?
1
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00001
00cC02
00C03
00C04
00005
00006
00cC07
00co8
00C09
00010
oocCl1
00012
00013
00C14
00015
00016
00017
00018
00019
00020
00021
06022
00023
00024
00025
00026
00027
00028
00029
00C30
00C31
00032
00033
00034
00035
00036
00C37
00538
00039
00C40
00C4l
00042
00C43
00044
00C45
00046
00C47
00C48

ORIGINAL PAGE 13
OF POOR QUALITY

A AT R ELEERIL2 222222222222 PSR LR E P22 R2 2222 22 28
CHERLERERRRER KSR E R Rk PE SRR RRR AR SR EE SR RE LSS AR LSS R ES SN SRR
C-Function: Mode Selectione.
C-IMSL routines called: UGETI0.
C-Spectral Assignment routines: MODEO through MODES.
C-Logical devices; Input Unit: 5 Output Unit: 5
c Storage Unit(s): IU=20
C-Random Access Files: SYSTEM.DAT
REAL A(10510)9B(10510)+C(10410)4ZERD
INTEGER MODESIDGTsNSeNIyNO
COMMON/SYS/A9BsCyZERO IDGT sNSyNIsNO
CALL UGETIO (39545}
CEERREER R AR R hR R R R RN KRR FR AR RRERREAIRS R R AR RARKES RSB RRRE R RE
IRS=102
1U=20
OPEN (FILE='SYSTEM.DAT',ACCESS="RANDOM®* 4 RECORD SIZE=1IRS
LoUNIT=IUsMODE="BINARY*9yDEVICE="DSK "o DISPOSE="SAVE"?)
100 WRITE (5,101)
101 FORMAT (1H/9s1Xs70(1H*) 9/91Xs21(1H*),
129H SPECTRAL ASSIGNMENT PACKAGE 520(lH*)4//

291X y49HENTER DESIRED MODE OF OPERATIONyMODE=C9ls29ees982)

READ (5+%) MODE
IF (MODE.LE.O) GQ TO 80
GO TO (1l929394954+697+8) 9MODE
1 CALL MODEL
GO TO 99
CALL MODE2
GO TO 99
CALL MODE3
GO TO 99
CALL MODE4
GO TO 99
CALL MODES
GO TO 99
CALL MODES
GO TO 99
CALL MCDE?
Ga T0 99
8 CALL MQODES8
GO TO 99
80 CALL MODEO
99 WRITE (5,4,102)
102 FORMAT (1Xs39HTERMINATE THIS RUN QR SELECT NEXT MQODE:s//
lolX91l8HWISH TO TERMINMATE?)
READ (54#%) 1
IF (I.LE.Q0) GO TO 100
sTap
END

w N

~ o w >
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00001
00002
00003
00004
00C05
00006
00007
00008
00009
00cCl0
00011
00012
00C13
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00C25%
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00C36
an03?
4538
{339
00C40
00C41
00042
00043
00C44
00045
00046
00047
00C48
00049
00050
00051
00cCc52
00053
00CS 4
000%5
00056

ORIGINAL PAGE (S
OF POOR QUALITY.

CREBEBREABSE0E06 00000040 RRR R ARSI ERSRRRARNRSPEEHS SO0 RN RS SRES SRS
CHE4 20 RERE SRR SRS 3 NN RN R S0P PR ERNES OB 2PR VSR R0 C OSRGOS S E S
SUBROUTINE MODEL
C=Function: System data entry.
C-INSL routines called: USwFM,
C=Spectral Assignment routines: =
C5Logical devices; Input Unit: 5 Qutput Unit: 5
C Storage Unit(s): IuU=20,
C=Random Access Files: SYSTEM.DAT o
REAL A(LlO0910)+B(L10410)+5820510)4NULLIS)
COMMON/SYS/A9BeCyZERDOYIDGT yNSoNIGND
IU=20
210 WRITE (S5y1)
FORMAT (1X926(1H*)919H MODE L1:DATA ENTRY 925(LH®*)o//91Xs10(1H®)
1934HENTER OR CHANGE SYSTEM PARAMETERS:,7/)
WRITE (544)
4 FORMAT (1X9s16HPREYIOUS VALUES?)
READ (S5y*) 17
IF (17.6T.0) GO TQ 220
230 WRITE (592) NSeNIyNO+IDGTyZERD
2 FORMAT (S5X93HNS=3I2910Xe3HNImgI2410Xy3HNOmeI2
LeSXoSHIDGTmyI255X9SHZEROmsF154129//791Xs15HNISH TO CHANGE?)
READ (5,*) I1
IF (Il1.LE.O0) GO TO 100
NRITE (5,:5)
5 FORMAT (1X.20HENTER NEW VALUE(S) :)
READ (5¢%) NSyNIyNOyIOGTZERC
WRITE (IU®1) NSyNIyNQyIDGT4ZERO

—

100 CALL USWFM (1OHMATRIX A :9105A9104NSeNSe4)

WRITE (5,3)
3 FORMAT (1X915HWISH TO CHANGE?)

READ (5,%) I2
IF (I2.LE.O0) GO 7O 130
WRITE (545)
READ (S5+%) ((A(IyJ)yd=LsNS)yI=1lyNS)
WRITE (IU'2) ((A(T+J)9Jd=1eNS)eI=1yNS)

130 CALL USWFM (1OHMATRIX.B 29109By109NSyNIg4)
WRITE (5,3)
READ (5,.*) I3
IF (I3.LE.Q) GO TO 160
WRITE (545)
READ (Sy#%) ((B(Isd)yJdmlyNI)yIm]lyNS)
WRITE (IU'3) ((B{(IsJd)eJ=lyNI)oeI=1yNS)

160 CALL USWFM (1O0HMATRIX C 29109ColOsNQsNSs4)
HRITE (5,43)
READ (54%) 14
IF (14.LE.O0) GO TO 200
WRITE (5,5)
READ (S5Se*) ((C(IvJ)ed=LleNS)elI=1,yNO) .
WRITE (IU'4) ((C(Ied)yd=1yNS)yImleNO)
GO 70O 200
Cosers24THIS BLOCK ACCESSED ONLY BY A GG TO 220 STATEMENT*#*»
220 CONTINUE




00057
00C58
00059
00060
00061
00062
00063
00064
00065
00066
00Cce7
00063
00069
00070

200

ORIGINAL PAGE 13
OF POOR QUALITY

READ (IU'1) NSyNIyNO,IDGT,ZERD
READ (IU'2) ((A(IyJ)gJd=LyNS)sIm1yNS)
READ (IU?3) ((B(IyJ)yJ=LyNI)yI=LyNS)
READ (IU'4) ((C(IsJd)sJ=lyNS)yI=1yND)
60 TO 230
RS LSRRI EEE NS RBE SRR SR IR RS DRSNS R S
WRITE (5,6) ,
FORMAT (1Xy29HWISH TO EXIT FROM THIS MODE? )
READ (5,%) I6
IF (16.LE.O) GO TO 210
WRITE (547)
FORMAT (1X927(1H®)918H EXITING MODE 1 +25(1H#))
RETURN
END
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00001
00002
00C03
00004
00005
00006
00007
00008
00009
00010
00C11
00Cl12
00013
00014
00015
00C16
00017
00018
00019
00¢20
00021
00022

ooc23
00024

00025
00026
00027
oogz2e
000239
00C30
00031
00032
00033
00034
00C35
00036
00C37
00C38
00039
00040
00041
00042
00GC43
00C44
00045
00C46
00047
00048
00049
00050
00C51
Qocs2
00053
00054
00055
00056

ORIGINAL PAGE [g
OF POOR QUALITY

CHIENSSE R AR PR RS SRR R PRI EERERRE RS2 S SR AP RE IS AR E R EH SRS EO S

CHESR R A EERRE RSB SRS RS SR PR SRR RSN ER RSP ESRSEIERE40 0000 SRS
SUBROUTINE MQDE2

C-Function: Eiqgqenvalue Assignment.

C~INSL routines callied: (USWFM).

C~Spectral Assignment routines: NSAsTRANS .

C-Logical devices; Input Unit: 5 OQutput Unit: 5

c Storage Uniti(s): IU=20,1U=20+1 for I=14NS.

C-Random Access Flles: SYSTEM,DATyFORXxX«DAT where xx=IU=20+] for I=14NS.
REAL LRE{10)sLIM(10)+S(10+30)sSCOPY(L0530)9SP(10410)4SPP(10,20)
REAL X(30420)9ML(1C910)¢NL(L1C910)
REAL NLC(10420),PLC{10420)4MLC(10,520) ’ '
REAL ALPHA(20920)9yBETA(20420)9KA(20910)9KB(20+10)sGAMA(204920)
REAL ACOPY(20420)49AP(20320)9APP(20,510)
REAL STAR(20920)+Q00L(104,20)4RL(10,20)
REAL A(104510)¢B(10510)4C(10+10}
COMMON/SYS/A9BeCyeZERDy IDGT4NS9NIgND
COMMON/NSPA/MLINLoNLCyPLCOMLCySTARIQLSRL/EIG/LRELLIM

Cestsndedsdssndsnss READ SYSTEM DATA tt#tt#tt.##t‘#‘t*t#t#tt.‘t
IRS=102
[U=20
READ (IU'1) NSeNIsNOyIOGTsZERD
READ (IU®2) (tA(T9J)eJ=mLyNS)sI=LlyeNS)
READ (IU*3) ((B(IsJ)eJmilyNI)yI=14NS)

c
910 I=1
WRITE (5,1)
1 FORMAT (1X920(1H*),30H MOOE 2:EIGENYALUE ASSIGNMENT ¢20(1H#*)4//
1e1X9lOC(1H%*) 429H ENTER OR CHANGE EIGENVALUES:4//)
c WRITE (5433) ZERQ,IDGT T+
C 33 FORMAT (LXeSHZERO=9F15.1241X95HIDGT=y[2) %%
999 CONTINUE
IU=1+20 e
IRS=202 ;
OPEN (ACCESS='RANDOM',RECORD SIZE=IRS
LoUNIT=IUoMODE="BINARY*yDEVICE="DSK*'yDISPOSE=*SAVE")

WRITE (54+11)

11 FORMAT (1Xs1&HPREVIOUS VALUES?)
READ (5,*) KQ
IF (KO.GT.0) GO TO 12

GO 70 13
c
12 READ (IU'1) LRECI)SLIM{I)
13 WRITE (542) IsLRE(D),LIM(I)

2 FORMAT (1Xy6HLAMBDA9IZ2y1H2 9/ 91X ySHREAL=9E15.692X96H IMAG= :
19EL15.65//91Xs15HNISH TO CHANGE?) fy
READ (54%) K1 ;
IF (Kl.LE.0) GO TO 50
write (5914)
14 format {(lxs20henter new value(s) :2)
READ (S59%) LRE(I),LIM(I)
WRITE (IN'1) LRE(I)SLIM(I) |
Certksstthrkkessekesex]S LAMBDA-1 REAL QR COHPLEX?#“########*‘
IF (ABSILIMU{I)).GT.ABS(ZERO)) GO TO 100
Coet sk nsast b4 sREAL NULL SPACE FORMULATION*Sssshspshsst
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00057
00C58
00059
00060
0oc61l
00062
00063
00064
00065
00066
00067
00Co68
00069
60Q70
00071
00072
00073
00074
0007¢%
00076
00077
00078
00079
00080
00¢81
00082
00083
00C84
00085
00086
00087
oocse
00089
00C90
00091
00092
00093
00094
00095
00096
00097
00098
00099
00100
00101
00102
00103
00104
00105
00106
00107
00108
00109
00110
00111
00112

Qe 19
JGINAL PA
O PoOR QUALITY

CHABEELE Rt st 420k R0 SFORM S=LAMBDA=I o (NSXINS*NL ) )sssesssosss ¢
DG 10 II=m1,NS
DO 10 1Jd=1,4NS
StIls1J)==A(]1141d)
IF {I14EQeld) SUIIoIJ)nSUILoIJ)eLREC(])
10 CONTINUE
INS=NS+1
JNS=NS+NI
DO 20 II=14NS
DO 20 IJ=INS9eJNS
I1DUM=1 J=NS
S(II41J)=B(II,IDUM)
20 CONTINUE

c CALL USWFM (11HMATRIX SLIZ91l9SslOyNSeJINSe4) !#%
CHISRIRRP AR AR RS ARRPRBRRCALL NSALEEAE S AR RRERARRRSURERRE R ERE
c WRITE (5,3) 21

cC 3 FORMAT (1Xys*NULL SPACE OF S=LAMBDA-I,X=KL') 1%
(o write (5,33) zerosidgt 1%

CALL NSAINS9JNS9S5S9109309X930920+ZERO9IDGT9SCOPYSPPoSP)
C*¥5x02 05025425 x4PARTITION X=KL INTO NL AND ML $eséssssttss
DO 30 II=1,NS
00 30 IJ=1,yNI
‘ NLCITIs1J)=X(IIo14) .

30 CONTINUE
WRITE (IU'3) ((INL{IXIsIJ)alJd=loNI)yII=lyNS)
00 40 II=INS,JNS
D0 40 IJ=1l,4NI
IML=]1~NS
MLEIML L) =X(II41J)

40 CONTINUE
WRITE (IU'4) ((ML(IIsIJ)olJ=1yNI)yII=1yNI)

c CALL USWFM (10HMATKIX NL29104NL9y109¢NSyNIs4) L
c CALL USWFM (10HMATRIX ML:3910sML910OsNIsNIo4) 1%
IF (1.GE.NS) GO TO 900
50 I=I+]

IF (I.GT«NS) GO TO 900
WRITE (5,15}
15 FORMAT (LX916HNEXT EIGENVALUE?)
GO TO 999
C
c
100 CONTINUE
CHrsrseraka e s o s x4 2COMPLEX NULL SPACE FORMULATION *#issxsdsss
CHEFEVEL R E XA Aok FR2RFJRM S~LAMBDA=Cy NSX(2NS+NI) *ésssrshtdnis
DO 110 II=1,4NS
DO 110 IJ=1,4NS
S(IIs1J)==A(I1,14)
IF (I14EQeld) SUIIsTJ)nS{IIoIJ)+LRELD)
110 CONTINUE
INS=NS+1
NS2=2 %NS
NI2=2*NI1
DO 120 II=14NS
D0 12C IJ=INSyNS2
S(IIs1J)=0.0
1JOUM=TIJ~NS
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00113
00114
00115
00116
00117
00118
00119
00120
00121
00122
00123
00124
0012%
00126
00127
00128
00129
00130
00131
Q0132
00133
00134
00135
00136
00137
00134
00139
00140
00141
00142
00143
00144
00145
00146
00147
00148
00149
00150
00151
00152
00153
00154
00155
00156
00157
00158
00159
00160
00161
00162
001673
00164
00165
00166
00167
00168

120

130
c

CEPISESRSRREEs 242 et tb ittt CALL NSA #8885k s3d0s s ddbtRdkbssny

c
C 4

CHeaasssssssnstsdss PARTITION XoKLC INTO NLCyPLCoAND MLC ¢¢%o0e

140

160

QOO0

S CE R

ORIGINAL PAGE IS '
OF POOR QUALITY

IF (IT.EQ.IJOUM) SUITo1J)=LIM(])
CONTINUE

TINS=NS2¢+1

TLC=NS2+¢NI
00 130 II=Ll4NS
DO 130 IJ=IINS,ILC \
1JDUM=]J~N52 A
StITo1J4)=B(I1y1JDUNM)
CONTINUE
CALL USWFM (LLHMATRIX SLC:9llsSslOsNSyILCs4) !0&

WRITE (544) 1R A4 ? .
FORMAT (LXy"NULL SPACE OF SLCy X=KLC *) LA
CALL NSA (NSeILC954109309X9309204ZERDWIDGT9SCOPY+SPP4SP)

IS=NS+NI
DO 140 II=14sNS
DG 140 IJ=l,IS
NLCUIIZ1J)I=X{ITy1J)
CONTINUE
WRITE (IU'3) (INLCUIIsIJd)olJmloIS)oll=1y4NS)

DO 150 II=INS+NS2

DO 150 I[J=1,15

I1DUM=] I=NS

PLCIIIOUMIJ)=X(IT41J)

CONTINUE

WRITE (IU'4) ((PLCUIIsIJ)9IJdmloIS)oII=loNS)

DO 160 II=IINS,»ILC

DO 160 IJ=1l,1S

TJOUN=][=NS2

MLC(IJDUMGTJ)=X(IIvIJ)

CONTINUE

WRITE (IU'S) ((MLCC(IIsIJ)alJmlsIS)yII=1,NI)

CALL USWFM (L1HMATRIX NLC2911eNLCelOsNS»ISe4) LRl

CALL USWFM (11KMATRIX PLC29llsPLCylO9NSyISe4)
CALL USWFM (11HMATRIX MLC2911yMLCyLlOeNIISs4)

ta%
14%

IF (NS.EQ.NI) GO TO 215
Cortsdessssintserint FORM ALPHAJTRANSPOSE *##ssdssstssssseses
DO 170 II=1,NS2
DO 170 I[J=1,IS
ALPHAUTIT»IJ)=X(IT41d)
IF (I14GToNS) ALPHA(ILIJ)==X(1I,1J)
170 CONTINUE

c CALL USWFM (14HMATRIX ALPHATZ2s145ALPHA9209NS29[Se4) !**
CALL TRANS (ALPHA4NS2,15)
C CALL USWFM (20HTRANSPOSE OF ALPHAT:3209ALPHA92053ISeNS254) %
CHABR SRR AR R 2004 s CALL NSA 2Z2ER0 2R XLXXRRERNEDRBEIRERERL
c WRITE (545) LR R
c 5 FORMAT (1Xs*NULL SPACE OF ALPHA, KA *) %%
CALL NSA (ISyNS2+ALPHA$20920yKA920410+ZEROsIDGTHACOPYoAPP4AP)
NMI=NS=N!
c CALL USWFM (10HMATRIX KA241l09KA92094NS29NMIy4) tex

COee%40R 088883 F0RM BETAy TRANSPOSE #435¢25 3000304888800 ¢s
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00169
00170
00171
00172
00173
00174
00175
0017

00177
00178
00179
00180
00181
00182
00183
00184
00185
00186
00187
00188
00189
00190
00191
00192
00193
00194
00195
00196
00197
00198
00199
00200
00201

00202

06203
00204
00205
00206
00207
00208
00209
00210
00211
00212
00213
00214
00215
00216
00217
002138
00219
00220
00221
00222
00223
00224

PAQE 1S

ORIGINAL L
OF POOR QUALI
DO 180 [I=1lyNS
DO 180 I1J=1,1S
BETA(ILZIJ)=PLC(LITIL14)
180 CONTINUE
C
DO 190 II=INS4NS2
D0 190 IJ=1,IS
IDUM=]I=NS
BETA(IT;1J)=NLCCIDUMSIY)
190 CONTINUE
[o CALL USWFM (13HMATRIX BETAT:S313+BETA9204NS291S94s %%
CALL TRANS (BETA+NS2,15)
c CALL USWFM (19HTRANSPOSE OF BETAT:3194BETA3209ISyNS294) 1%
Cotess2 bttt ed CALL NSA *55055 5058650045520 b 00t bbRkks
C WRITE (546) 19
[ 6 FORMAT (1Xy*NULL SPACE OF BETA, KB ?) 1%%
CALL NSA (ISsNS29BETA9209209KB9209109ZEROsIOGT9ACOPYAPPLAP)
Cc CALL USWFM (10HMATRIX KB29l09KB9209NS29NMI4) o8

CHSRRSERABRERERERR2kR44%4 FORM GAMAy TRANSPOSE $e824848stsnttts s
DO 200 II=1,NS2
00 200 IJ=1,4NNMI
GAMA(TIIIJ)=KA(ITy1J)
200 CONTINUE

NMI2=2%NMI
NMI1=NMI+1
DO 210 II=1,yNS2
DO 210 IJ=NMIlo,NMI2
NMIDUM=TJ=-NMI
GAMA(II»IJ)=KBUIIyNMIDUM)
210 CONTINUE

C
C CALL USWFM (13HMATRIX GAMATZ3139GAMA9203NS2yNMI2,4) %%
CALL TRANS (GAMAsNS2sNMI2)
c CALL USWFM (19HTRANSPOSE OF GAMAT:,199sGAMA9204NMI2yNS2y4)!#
Cr¥esssshsrrbabaaskdrss CALL NSA ‘t‘t###“ﬁ#‘##t#"#t‘#t‘*###“‘
C WRITE (5+7)
c 7 FORMAT (1Xs"NULL SPACE QOF GAMAy STAR ) 168
CALL N3SA (NMI2yNS529GAMA$209209STAR92092092ERCyIDGT+ACOPYsAPP4AP)
GO TO 216

215 DO 216 II=l,yN52
DO 216 1J=1yNI2
STAR(IIZIJ)=FLOATI(O)
IF (II.EQeIJ) STAR(IIoIJ)=FLOATI(1)
216 CONTINUE
c CALL USWFM (12HMATRIX STARZ25129STAR9204NS25NI244) tex
CHEER R RS20 kR AR A2 %%% PARTITION STAR #4532 45503208 RBRE
DO 220 II=14NS
D3 220 TJ=1,4NI2
QLITI-IJ)=STAR(II,1J)
220 CONTINUE
WRITE (IU'6) ((QLC(IT9IJd)slJmleNI27oII=1yNS)

00 230 II=INSyNS2

DU 230 IJ=14NI2
IDUM= T I~NS
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00225 RLOIDUMy I J)=STAR(IISIJ)
00226 230 CONTINUE
00227 WRITE (IU'7) ((RL(TIZIJ)oIJmlgNI2)oII=1,4NS)
00228 ¢ CALL USWFM (LOHMATRIX OL29109QL9l0sNSsNI2s4) (¢
00229 ¢ CALL USWFM (1O0HMATRIX RL29109RL9LOINSINI294) %%
0023¢ ¢
00231 Cetss s sesss23503%%SET THE CONJUGATE VALUES #$¢sinsssssstsasssd

: 00232 IC=I+1

, 00233 IRS=202

i 00234 IUsICc+20

; 00235 OPEN (ACCESS='RANDOM®yRECORD SIZE=IRS

: 00236 LsUNIT=IU MODE=?BINARY? yDEVICE=*DSK®9yDISPOSE=*SAVE®)

g 00237 LRE(IC)=LRE(])

§ 00238 LIMCIC)==LIM(I)

L 00239 WRITE (IU'1) LRE(ICHLIMCIC)

g 00240 WRITE (54522) ICHLRE(IC)HLIM(IC)

: 00241 22 FORMAT (1Xy»6HLAMBOA I296HSREAL®)ELS692X96Ho INAGR4EL5.6)

% 00242 IF (IC.GE.NS) GO TO 900

; 00243 I=I+2

i 00244 WRITE (5515)

Y 00245 GO TO 999
00246 C
00247 900  WRITE (5,8)
00248 8  FORMAT (1X929HWISH TO EXIT FROM THIS MODE? )
00249 READ (54%) KK *
00250 IF (KK.LE.0) GO TO 910
00251 WRITE (5,9)

: 00252 9  FORMAT (1X927C(1H*)¢18H EXITING MODE 2 425(1H%))
- 00253 RETURN

00254 END
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00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
60016
00017
00018
00C19
00020
00021
00022
00023
00024
00025
00026
00027
00c28
00029
00630
00C31
00032
00033
00034
00035
00036
00637
0oc3e
00039
00C40C
00041
00042
00043
00044
00C45
00046
00047
00048
00C49
00050
00051
00052
00053
00054
00055
00056

L ik SRt

ORIGINAL PAGE ig
OF POOR QUALITY

CHRSEPEERBERNRSERCRR AP ESNASREBENENARBEEN SIS BRSNS B RSN Rk &
CEOSSSE SR PIE AR AR EEREAERE NSRS SN EE R AP EREN BRI AN RSS RS RS
SUBROUTINE NSA(MyNeSolisel JseXeiixei jXxeyZEROyIDGT9SCOPY 9 SPPySP)
C=Function: Calcufates a basis for the Null Space of a MxN matrix 5.
C~INSL routines called: UERSEToyUERTSToLEQT2F+VSRTUSVSRTRy(USKWFN),
C-Spectral Assignment routines: -
C-Logical devices; Input Unit: (5) Qutput Unit: (5)
C Storage Unit(s): =~
C-Random Access Flles: -
real slilssijs)yscopyliiselis)osppliiseiJX)osplilsells)
real x{iixoljx)yofaceywkl{10)owk2(132)ywk3(30)
INTEGER MoNosIMsINs UNSPYI30)»IPY(30)9Kol sOUM
INTEGER PVCOPY(30),RPVY(30}
DO 90 I=1,.M
00 90 J=1l4N
SCOPY(IyJ)=S(IeJ)
90 CONTINUE
c WRITE (542) ZERDLIDGT tes
c 2 FORMAT (1XoSHIERO=9F15412491Xe5HIDGTm,12) (%%
DUM=N=M
IN=N
JN=N
IM=1
DO 20 I=1lyN
PV{I)=]
20 CONTINUE :
IF (ABS(S(IMyIN))GT.ABS(ZERD)) GO TO 30

70 IN=IN-1
GO0 TO 20
30 IK=PY (JN)

PY(JINI=PV(IN)
IF (IN.EG.JN) GO TO 50
PVUIN)=IK
CH*5824 885588283 hEXCHANGE COLUMNS IN AND JINSt¢ds sttt iss
DO 40 I=1,N
IPYI) =]
40 CONTINUE
K=IPY{IN)
IPVUIN)I=IPV(JN)
IPY(JIN)=K
CALL VSRTU (SsIISsMeNeOsIPVyWK1)
IN=JN
50 CONTINUE
IF (IM.EQ.M) GO TO 80
L=IM+l
CHELLEEEERERALEBA R IR RS EGAUSS TAN PROCESS*e2 2 s sttt tntstss st
DO 60 IL=L,N
IF (ABS(S(IL+IN)).LE.ABS(ZERO)) GO TO 60
FAC=S(IL+IN)/S(IMsIN)
DO 60 I=14N
SUILsI)=SUILoI)=FACHS{INM,I)
60 CONTINUE
JN=JN=1
IN=INe]
GO To 70
80 CONTINUE
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000657
00058
00059
00C60
00061
00C62
00063
00064
00065
00066
00067
00068
00C69
00670
00071
00C?72
00073
00074
00075
0007¢
00077
00078
00079
00C80
00081
00082
00083
00084
00085
00086
00087
00088
00089
00090
00C91
00092
00093
00094
00095
00096
00097
00C98
00099
00100
00101
00102
00103
00104
00105
00106
00107
00108
0C109
00110
00111
00112

00113

CRIGINAL PAGE IS
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c CALL USWFM (13HS TRIANGULARZsL39SeIISeMeNs4) 19%

c WRITE (544) 1rs

C 4 FORMAT(LX »'PERMUTATION VECTOR 2°) R 44

L D0 81 I=1,N 1%

C WRITE (54%) PV(I) tos

C 81 CONTINUE N tes

c CALL USWFM (LOHMATRIX 5 29109SCOPYsIISsM9Ns4) 19¢
CesdnssssdssssSHUFFLE SCOPYSUSING PVCOPYSS54 4055 bs ¢ 278400844808

DO 120 I=]14N
PVCOPY(L)=PV(T)
120 CONTINUE
CALL VSRTU (SCOPYsIISeMyNsO9PVCOPYo WKL)
CHPIBEES 43544288 SCOPY NOW CONTAINS SBARSHSSSSSISS884404404
c CALL USWFM (12HMATRIX SBARS¢129SCOPY.IISsMeNes) (e
CHIENENPIRSRNRRES SR FPARTITION SBARSESSE0854400404049040085 06
D0 100 I=1,M
00 100 J=1,0UNM
SPP(1+Jd)=SCOPY(I4J)
160 CONT INUE
c CALL USWFM (11HMATRIX SPP2sllySPPelISeMsOUNMe4) e
DO 110 I=1l.M
DO 110 J=1l,M .
JOUM=J+0UM
SP(14yJ)=SCOPY(I,JDUN)
110 CONTINUE
CALL USWFM (1OHMATRIX SP2910ySPslISeMeMes) !4ee
cttttttotttttttL[NeAa EQUATION SOLUTION###4348484845558 4888404
IT=1DGT
CALL LEQT2F (SPyDUMyMsIISySPPyITyWK25IER)
CALL UERSET (3,LEVOLD)
CALL UERTST (IER,6HLEQT2F)
c WRITE (543) IT 1o
c 3 FORMAT(1X ¢31HIDGT ON RETURN FROM LEQT2F IS =,13) (%%
CHRBEHEEREBERRSRAERANRESSPP CONTAINS XPHOSSS04¢0 4488488400
CHPRRORNESRESORT PYARRAEBSKSAREERRRASEREEESEES S ESNSRESESE 0%
DO 130 I=14N
RPY(I)=]
130 CONTINUE
CALL VSRTR (PVsNsRPY)
CHREBRIEBARE LRSI AER SR RREFEORM XESXRH R SRINIRSSIBSNI4 9848884450
DO 140 I=140UM
D0 140 J=1,DUM
X{I,J)=FLOAT(O)
IF (I.€QsJ) X{IsJ)u=FLOAT(1)
140 CONTINUE
IIDUM=DUM+1
DO 150 I=IIDUMN
DO 150 J=1,DUNM
IDUM=I-DUN
X(IyJ)=SPPLIDUMyJ)
150 CONTINUE
CEARNIRRREN RS040 2SSHUFFLE ROWS OF X#S480430 3008 bisatnsy

c CALL USWFM (20HX BEFORE SHUFFLING 29209XeIIXeNeDUMs4)2 &%
CALL VSRTU (XeIIXeNgDUMeLsRPYeHWKI) ‘
c CALL USWFM (20HBASIS VECTORS ARE 39209XeIIXeNeDUM,4) 0
RETURN A
END
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00001
00002
00003
00004
00c05
00004
00007
00co8
00009
ooclo
o001l
00cC12
00013
00014
0oclLs
00016
00017
oo018
00019
00020
00021
00022
00023
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CHISR SRS RS RS EBER 43544 IRRERESREEE0ESHO00000008985880030 )
CHSESIEE4E 434450000403 R PR R00080008¢S8480000095080080 8
SUBROUTINE MODEO
C~Function: Signature,
C-INSL routines called: -
C~Spectral Assignment routines: -
C~Logical devices; Input Unit: - Output Unit: 5
c Storage Unitis): -
C~Random Access Files: =
WRITE (S.1)
1 FORMAT (/913X e3He%%, /13X AH**¥,16X923HAId Dominion University./
, 1913X93H#*%%,10X936HDepartment of Electrical Engineerings/yl3xy3Hes4
2921Xy L4HMohsen Marefats/ L3Xy3H*%%,21Xy14HSeptember 1982)
WRITE (542)
2 FORMAT (AXp3HE#4,3X o 2Hs® 4 LX 5y IHE*¥4IX93HAS# 5/ 32X 9 14(1H*) 93 Xy IHE*S,
1/791Xs4( 6H¥%# )93X931HThe Spectral Assignment Packagey/y LX
294 (6HS*» Ja3Xs31(1lHm) p/ 92X e19¢(1H*) s/91Xy3(6H %))
RRITE (5492)
3 FORMAT (/7/796Xe524Documentation and a user guide for this CAD progr
1am 9/+6xe34Hpackage s avialable upon requestes/s
26X s45HContact Dro RoRe Miolke 3t the EE department,)
RETURN
END
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00001
00002
00¢02
00004
00005
00C06
00007
00008
00009
00C10
00011
00012
00C13
00CL4
00015
00016
00017
00018
00019
00020

CHERR S S NSRS BN ERISRA A PRERSE 4SS0 0803¢ 8550450648468 4004 S
CHISR RS ARE SRS A EERSRREB RIS ESH SRS ERIEPERESEBENIEB SRR ERERSESEE S
SUBROUTINE TRANS {(AsIMyIN)
C~Function: Returns the transpose of matrix [A]) in A.
C-IMSL routines called: -
C-Spectral Assignment routines: -
C-Loglcal devices; Input Unit: - Output Units -
c Storage Uniti(s): =
C-Random Access Files: -
REAL A(20420)5AT(20420)
D0 L0 I=1,IM
00 10 J=1,IN
AT (Jds I )mA(L4d)
10 CONTINUE
DO 20 I=1,IN
00 20 J=l,IM
A(l9J)=AT(I9Jd)
20 CONTINUE
RETURN
END
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00001
00002
00003
00C04
0000%
Q0C06
00007
oocos
00009
00C10
00011
00012
00C13
00014
00015
00016
00017
00018
00019
00C20
oocz2l
00022
00¢23
00024
00025
00c2e6
00027
00028
000293
00C30
00031
00032
00033
00034
00C35
00036
00037
00c38
00039
00040
00041
00C42
00043
00044
00045
00046
00047
00C48
00049
00C50
00C51
00052
00C51]
00C54
00055
00056

ORIGINAL PAGE [g
OF POOR QuALITY

COPPRESFEIS SR H PR 0RR R AREEEEE R PR RSB NE bR RIIEIREE R BN A

COPPERNNRNNERE SRS AR R ERANAR SRR RO S PR PR RN ARSI RPN ARG ®
SUBROUTINE MODE3

C=Function: Main rautine for Eigenvector Assignment.

C=INSL routines catled? UERTST yUERSET USWFVUSHFMoLLSOF s VMULFF,.

C-Spectral Assignment routines: GAINyIMP,PROJyNORM.

C-Logica) davices; Input Unit: 5 OQutput Unit: 5

c Storage Uniti{s): IU=20,IUT=204NS+1,IUs20+J for JuiyNS.
C=Random Access Files: SYSTEMcDATyCURRNT DAT FORXX<DAT whare xx=20¢J
c for J=lyNS.

C NULL SPACE ARRAYS
REAL HL(10410)4NLE10y10)
REAL NLC(L0+20)yPLC(L0y20),MLC(10+20)
REAL STAR(20920)4QL(10420)4RL(10420)
C AUX. ARRAYS
REAL WKAREA(130)yCP(20520)¢ATA(20920)9ATAL(20,20)
REAL PNL(10910)sPSTAR(20920)4XX{10,10)
REAL LRE(10)sLIM(LO)
C MODE 3 ARRAYS
REAL VRE(LO9L0)4VIMI10410)sVD(20)yVAL20)9EL20)9X(20)9H{20)
REAL WJU10)9W(10910)eV(L0910)sVINVILOs10)sF(10410)9AHATILO410)
INTEGER IP(10)
REAL A(10+10)+4B(10910)4C(10+10)
COMMON/SYS/A9ByCoyZERDy IDGT ¢NS9NI4NO
COMMON/AUG/F4AHAT/EIG/LRESLIN
COMMON/VEC/VYASEs Xy NIy XXy Vs VINY
COMMON/NSPA/MLoNL o NLCoyPLCsMLCoySTARyQL4RL
Ctesd sttt sadtitd READ SYSTEM DATA #9448ttt dsddessi:steddshidg
CALL UERSET (3,LEVOLD)
IRS=102
1U=20
READ (IU'1) NSyNIyNOsIDGT4ZERO
READ (IU'2) ({A{TsJ)yJd=1yNS)sIm1lyNS)
READ (JU'3) ((B(IsJ)ed=LsNI)yI=1yNS)

IUT=TU+NS+L
OPEN (FILE=*CURRNT.DAT"yACCESS='RANDOM®*yRECORD SIZE=IRS
LeUNIT=TUTyMODE="BINARY*yDEVICE="DSK" yDISPOSE=*SAVE"')
WRITE (S5+1)
1 FORMAT (1X420(1H*)331H MODE 3:EIGENVECTOR ASSIGNMENT 4L9(1lH#)
Lo//+1X9e10(1H#*)430H ENTER OR CHANGE EIGENVECTORSZ+//)
WRITE (5411)
11 FORMAT (LXs16HPREVICUS VALUES?)
READ (5+%) Ko
If (KO.LE.O) GO TO 910
IFLAG=1
READ (IUT'L) ((VUIIsIJ)olJdmLloNS)oITm1yNS)
READ (IUT'2) (UIXXUIIsIJ)eld=LloNS)sII=lyNI)

910 Jul

999 CONTINUE
fU=J+20
IRS=202

OPEN (ACCESS=*RANDCM"9RECORD SIZE=IRS.UNLIT=IU
Lo MODE="BINARY"® ¢DEVICE="DSK®yDISPQOSE=*SAVE")

IF (1FLAG.NE.1) GO TO 13 .

READ (IU2) ((VRE(IVsJ)sVIMIIVeJ))yIV=1yNS)
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00057 13 WRITE (5914) J

00058 14 FORMAT {1X9l3HEIGENVECTOR VoI291H2 43X96H(REAL) v 14X 6H(IMAG))
00059 DO 10 [V=14NS

00060 WRITE (5415) VRE(IVeJ)yVIN(IV,J)

00C61 15 FORMAT (L5X9ELl5.695X9EL546)

000462 10 CONTINUE

00063 WRITE (5416)

00064 16 FORMAT (1X915HWISH TO CHANGE?)

00065 READ (54%) K1

00006 IF (K1.LE.O) GO TO 50

00067 HRITE (5,417)

00068 17 FORMAT (1X»28HENTER A NEW DESIRED VECTOR )

Cr069 READ (5+%) ((VRE(IVeJ)sVIM{IVyd))eIV=l,HS)

00C7¢ WRITE (IU®2) ((VRE(IVsJ)sVIM(IVyeJd))slV=1yNS)

00071 CEBAS 44900488 %% [S V=g REAL OR COMPLEX 7?7 #%&%sddddsdpdininks
aoR7Z READ (IU'1) LRE(J)4LIMCI)

(ed73 IF (ABS(LIM(J)).GT.ABS(ZERO)) GO TO 100

SRR CHshhbsbsbdsbisstht REAL EIGENVECTOR PROJECTION $+426sx0bkkisthhd
0075 READ (IU®3) (INL(IIoIJ)sTJm1loNI)sII=1lyeNS)

00076 C CALL USWFM (1OHMATRIX NL:910sNL91O9NSyNIq4) %%
00077 CALL PRDJ (NLsNS9NI9y1091lO09PNLoCP+ETASATAY,IDGT)

00078 C CALL USWFM (L1HMATRIX PNL29llePNi+{ O9NSeNSs4) !%x%
00079 Creantsstbertbsskdns PROJECT VD ONTO COLUMN SPACE OF N=LAMBDA *=#
00cs8¢ 25 DO 30 IV=1,NS

00081 VDUIVI=VRE(IVed)

00082 30 CONTINUE .

00083 CALL USWFV{L15HDESIRED VECTOR:915sVDyNSyly4)

00084 CALL VMULFF (PNLsVDsNSyNS919104209VYA920,IER)

00085 C CALL UERTST (IER$6HYMULFF)

00086 CALL USWFY (15HACTUAL VECTORT:9159VA9eNSsly4)

00087 C CALL USWFM (15HYA FROM USWFM 29159VA4209NSyely4) ies
00088 Cesstbrsshbbrkrp s FINL (HE ERROR VECTOR #*5&8d%bsddbdhbphghhnyg
00089 CALL TMP(PNLyNS,10)

00090 C CALL USWFM (13HMATRIX I=PNL2y139PNLs10sNSyNSs4)1%s
G009l CALL VMULFF (PNLyVDoNSeNS9y1l9109209E92041IER)

00092 C CALL UERTST (IER6HVMULFF)

00093 CALL USWFY (14HERROR VECTORT29l49EgNSely4)

00094 CALL NORM (VDeNSsXVD)

00095 CALL NORM (VA4NS¢XVA)

00096 CALL NORM (E NS¢XE)

00097 WRITE (54518) XVDyXVA4XE

00098 18 FORMAT (1X931HLENGTH OF THE DESIRED VECTOR =43F15,64¢/
00099 Ly1Xs3LHLENGTH OF THE PROJECTED VECTOR=4F15.64/

00100 291X931HLENGTH OF THE ERROR VECTOR 29F1546)

00101 : WRITE (5,21)

00102 21 FORMAT (1Xs24HIS THE ERROR ACCEPTABLE?)

00103 READ (54%) KK

00104 IF (KK«:T.0) GO TO 45

00105 ‘ WRITE (5.17)

0010¢ READ (59%) ((VRE{IVeJ)sVIM(IVed))elV=1,yNS) 3
00107 WRITE (IU'2) ((VRE(IVyJ)eVIM(IVeJ))gIV=14NS)

00108 CALL IMP(PNLyNSs10)

00109 GQ TO 25

00110 45 DO 46 IV=1,yNS

00111 VIIVyJ)=YA({lY)

00112 46 CONTINUE
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00113
00114
00115
00116
00117
00118
00119
00120
Q0121
00122
00123
00124
00125
00126
ootr27
00128
00129
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
00141
00142
00143
00144
00145
00146
00147
00148
001459
00150
00151
00152
00153
00154
00155
00156
00157
00158
00159
00160
00161
00162
00163
00164
00165
00166
Ccole7
00168

ORIGINAL PAGE 1S
OF POOR QUALITY,

COHISRBESIERIENEES SOLVE NLO¥X®VA FOR X SE6Sessdasssddosesdssstse
C NOTE: VA IS DESTROYED!

49
50

19

c
100

CALL LLSQF (NLsLOsNSeNI9sVA9=1,09eNIsXsHoIPsIER)
CALL UERTST (IER.6HLLSQF )

CALL USWFY (1OHVECTOR XT29109XoeNIolsd) 9%
00 49 IV=1,4NI

XX(IVyd)uX(IV)

CONTINUE

IF (J.GE«NS) GO TGO 900

JuJel

IF (J.GT«NS) GO TO 900

WRITE (95,19}

FORMAT (1X9L7HNEXT EIGENVECTOR:)

G0 TO 999

CONTINUE

Ceedsss st eise®¥ COMPLEX EIGENVECTOR ASSIGNMENT #sssssdtassss s

c
c

IS=NS+NI

NI2=2#*N]

NS2=2%NS

INS=NS+1

READ (IU'6) ((QL(IIsIJ)sIJ=1oNIZ)sIT=1oNS]}

READ (IU'7) ((RLUITSIJ)sIJ=1oeNI2)yII=1,4NS)

CALL USWFM (1O0HMATRIX QL2910+QL9l09yNE9NIZs4) %%
CALL USWFM (LOHMATRIX RL29109RL910¢NSsNI2s4) 9%

Cresstrkktsassss FORM STAR AND FIND P=STAR #933533 040800585 440%s

105

110

c
c

00 105 II=1,4NS

DO 105 IJ=1l,NI2

STAR(IISIJ)=QL(IL,1J)

CONTINUE

DO 110 II=INSyNS2

DO 110 IJ=1,NI2

IDUM=TI-=NS

STAR(IISIJ)=RLEIOUM,IJ)

CONTINUE

CALL PROJ (STARyNS29NI29205209PSTARsCPyATAWATALIHIOGT)
CALL USWFN (12HMATRIX STAR2+12¢STAR9204NS2eNI294) ¢ **
CALL USWFM (13HMATRIX PSTARZ$134PSTAR204NS2sN3294) 1%

CHessassasnsrs PROJECT VDO CNTO THE COLUMN SPACE OF STAR ##téssis

114
115

120

c

DO 115 [V=14NS

VO{IV)=VRE(IVyJ)}

CONTINUE

00 120 IV=INS,yNS2

IVOUM=IV=NS

VOUIV)=VIM(IVDUMLJ)

CONTINUE

CALL USWFV (L11HCOMPLEX VD:sLllsYDeNS2+194)
CALL VMULFF (PSTARyVDyNS29NS2919209209VA920+1ER)
CALL VUERTST (IER»6HVMULFF)

CALL USWFY (15HACTUAL VECTORT:29159VA9NS29144)

Coeaessaxskdsaks FIND THE ERROR VECTOR Rk ddgdkAdtddshhskions

c
c

CALL IMPI{PSTAReNS2,20)

CALL USWFM (15HMATRIX I=PSTARZ¢LS5ePSTARJ204NS2,45294) 4%
CALL YMULFF (PSTARIVDyNS29NS2919209209E92041ER

CALL UERTST (IERy6HVMULFF)

CALL USMWFY (14HERRCR VECTYORT23149E9sNS29194)
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00169
00170
00171
00172
00173
00174
00175
00176
00177
00178
00179
00180
00181
00182
00183
00184
00185
00186
00187
oolsas
00189
00190
00191
00192
00193
00194
00195
00196
00197
00198
00199
00200
00201
00202
00203
00204
00205
00206
00207
00208
00209
00210
00211
00212
00213
00214
00215
00216
00217
00218
00219
00220
00221
00222
00223
00224

ORIGINAL PAGE IS
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CALL NORM (VDyNS2,4XVD)
CALL NORM (VAsNS24XVA)
CALL NGRM (EyNS24XE)
WRITE (5+18) XVDyXVAWXE
WRITE (5+21)
READ (54+%) KN
IF (KM.GT.0) GO TO 134
WRITE (5417)
READ (5+%) ((VRE(IVeJ)yVIMLIVeJ))e1VmlyNS)
WRITE (IU'2) ((VRE(IVeJ)oVIM(IVeJ))eIV=]lgNS)
CALL IMP(PSTARyNS2420)
GO TO 114

134 IC=J+1
DO 136 IValyNS
ViIVed)=VA(LIVY)
IVNS=]IVeNS
VIIVo.IC)=VA(IVNS)

136 CONTINUE
CALL LLSQF (STARs209NS2¢NI2sVAs=1c09NI2¢XsHoIPyIER)
CALL UERTST (IER,6HLLSQF )

c CALL USKFY (16HIXX)=jo(XX)=J+129169XsNI2¢1ls4) 1o
DO 137 IV=1l,4NI
XX(IVyd)mX(IV)
IVYNS=IVeNI
XX(IVyIC)=X(IVNS)

137 CONTINUE

C CALL USWFM (13HMATRIX [XXJ2413¢XX9109NIgNSy4} {8e
CHEBRSB SR onbdErdke SET THE CONJUGATE VALUES #8408t sbsansne
IRS=202
[U=1C+20

OPEN (ACCESS='RANDGOM'4sRECORD SIZE=]IRS
LyUNIT=TUoMODE=*BINARY* yDEVICE=?*DSK*yDISPOSE="*SAVE")

DO 220 IV=1,4NS
VRE(IV.IC)=VRE(IV,J)
VIM(IV4IC)m=VIM(]IV,4eJ)

220 CONTINUE
WRITE (IU"2) ((VRECIVyIC)oVIMI(IVLIC)) sIVml,yNS)
WRITE (S5.14) IC
DO 230 IV=1,4NS
WRITE (5415) VRE(IVoIC)oVIN(IV,IC)

230 CONTINUE
IF (IC.GEJNS) GO TQ 900
RENES
GO TO 50

300 CONTINUE
WRITE (54901)

901 FORMAT(LX y49Hmmwnn=uauaCONTENTS OF "CURRNT®™ DATA FILE INCLUDE:)

c CALL USWFM (13HMATRIX [XX13913¢XXelOsNIyNSy4) 1%s
CALL USWFM (10HMATRIX V 29109VylO9yNSeNSy4) LR
WRITE (59902)

902 FORMAT(LX944HWISH TOQ DISPLAY THE NORMALIZED EIGENVECTORS?)
READ (54%) KS
IF (KS.LE.O) GO TD 903
CALL DSPLAY(NS+ZERD)

903 CALL GAIN
CALL USWFM (14HGAIN MATRIX F:glagFelO0oNIosNSs4) 1%

55




00225
0022¢
00227
00228
00229
00230
00231
00232
002313
00234
00235
00234
V237
00238
00239
00240
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CALL USHFM (L2HMATRIX AHAT29129AHAT9109NS9NSe4)
WRITE (5,8)

5 FORMAT (L1Xy29HWISH TO EXIT FROM THIS MODE? )
READ (54%) KT
IF (KT.GT.0) GO TO 920
IFLAG=1
GO TO 910

920 WRITE (IUT'1l) ((V(IIosIJ)oIJ=LyNS)sII=1yNS)

WRITE (IUT'2) ((XX{IT9IlJ)eIlJdmloNS)sI1TI=1yNI)
WRITE (IUT'3) ((W(IIsIJ)eIJ=1yNS)sIT=1yNI)
WRITE (IUT'4) ((FCITslJ)olJdmLyNS)olI=1,NI)
WRITE (IUT'S) ((AHAT(IL41J)eIJ=14NS)sII=1yNS)
WRITE (549)

9 FORMAT (1X927(1H*)918H EXITING MODE 3 +25(1H*))
RETURN
END
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00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
cogt2
00013
00C14
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00Cc25
00026
00027
000c28
00029
00cC3¢
00031
00032
00033
00034

ORIGINAL PAGE 13

CHEERSRARERERRRR SRR EEES RS PR ERER R ARG RS R SRR A AR ARB R PR RNk Rk Bk &
CHESERPRERIAERRERRSAR SRR RSP ER R RN RE AR ER R RS R R Rk Rk ks
SUBROUTINE PROJ(AGMyNeIMsINgPyCPyATA9ATAL, IDGT)
C-Function: Calcuiates a projection matrix [P] for the allowable
c- space represanted by [Al.
C-INMSL routines called: UERSETyUERTSToLINV2F VMULFFoVMULFM, VMULFP,
c (USHFM),
C~Spectral Assignment routines: -
C-~Logical devices; Input Unit: - Qutput Unit: (5)
C Storage Uniti(s): -
C-Random Access Files: -
REAL. A(IMLIN)SATA(NIN)SATAT(NyN)
REAL P(IMyIM)9CP(NgM) WKAREA(460)
CALL UERSET (3,LEVOLM)
c CALL USWFM(IHMATRIX A2999A9IMyM9Nos) 22
00 10 I=1leN
00 10 J=14N
ATAI{14J)=FLDAT(O)
IF (1<EQeJd) ATAI(ILJ)=FLOAT(1)
10 CONTINUE
CALL VMULFM (AsA9MsNeNsIMyIMyATA9Ny IER)
c CALL UERTST (IER¢6HYMULFM)
c CALL USWFM (11HMATRIX ATAz9119ATAsNyNeNs4) 1 %%
CALL LINV2F (ATAgNaNsATAI»IDGTsWKAREASIER)
CALL UERTST (IER;6HLINV2F)
c CALL USWFM (12HMATRIX ATAI:912,ATAIsNyNeNe4) 1%*
CALL VNULFP (ATAT9AgsNyNsMyNyIM4CPsNyIER)
CALL UERTST (IER6HVMULFP)
c CALL USWFM (1O0HMATRIX CP29109CPyNgNsMy4) (R L
CALL VMULFF (A3CPyMyNyMyIMyNgPoIMyIER)
CALL UERTST (IER46HVMULFF)
c CALL USHFM (1OHMATRIX P 2910sPsIMeMsMs4) HE 2
RETURN
END




AT

peberi

00C01
00002
00603
00604
00005
00006
00C07
00008
00009
00010
00C11
00012
00013
00014
00015
00016
00017

ORIGINAL PAGE IS
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CHSERERA RS RRARAEGEIPIRABR SRS AN ARG SR SRR SRS H IS SRS S S04 S
CEBEERREEREERRAERRRRGRIRRSIRBRRERREELBSIEUEIRERERRFESSSSEREEEES
SUBROUTINE NORM(VsN9XNORN)
C-Function: Calculates the norm of an N-vector V,
C~IMSL routines called: =~
C-Spectral Assignment routines: =
C=Logical devices; Input Unit: - Qutput Unit: =
C Storage Unitis): =
C-Random Access Fliles: -
REAL V{N)
XNORM=FLOAT(Q)
DO 10 I=lyN
XNORMaXNORM+ V) *22
10 CONTINUE
XNGRM=SART(XNGRNM)
RETURN
END
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ORIGINAL PAGE 1S

00001 CHESESES XSS ESES8 4434 EA SRR RE SRS BS540 0000800800800 488 8
00002 CHIBRRBE RS2 ASSbbBEIRREIBRERRREEE R0 AERERN0NS005080040000806E0S
00003 SUBROUTINE IMP(PyNsIN)

00C04 C=Function: Returns [PI1=[I)-[P],

00005 C=-1IMSL routines called: -

00006 C-Spectral Assignment routines: =

00007 C~Logfical devices; Input Unit: - Qutput Unit: -

00008 (o Storage Unit(s): =

00009 C-Random Access Files: =~

00010 REAL P(INyIN)

ooctL1 00 10 I=1,N .

00012 DO 10 J=1,4N v
00013 PlIsd)==P(]4J)

00014 IF (1.EQsJ) P(LoJ)=P(I9J)+FLOATI1)

00015 10 CONTINUE

00016 réeturn

00017 end
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00001
00002
00C03
00004
00005
00006
00007
00008
00009
00C10
00611
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00650
00C51
00C52
00053
00C54
00055
00056

GRIGINAL PAGE 1
OF POOR QUALITY

CHSERBRERARERERA SRS ERIN S SR RESACRESRRR AR LR RPN SSS PR RPRAE SRR Y
CHERB AR RS EADOREE AP ERAESESARR RS IR NP RGE IR AR LSRR RS RRB RO E RGPS
SUBROUTINE GAIN
C~Function: Calculates the Gain matrixs(Fl.
C=IMSL routines called: UERSETSUERTST)LINV2F oLLSQF yVMULFFs(USWFMyUSWFV),
C-Spectral Assignment routines: =
C=Loglcal devices; Input Unit: - Output Unit: (5)
c Storage Unit(s): [U=20+J for J=1lyNS.
C=Random Access Files: FORxx.,DAT where xx=20+J for J=lyNS.
C NULL SPACE ARRAYS
REAL ML(10s10)9NL(20,410)
REAL NLC(10920)4PLC(10920)4MLC(10420)
REAL STAR(20+20),QL(10+20)9RL(10+20)
C AUX. ARRAYS
REAL WKAREA(130),H(20)
C MODE 3 ARRAYS
REAL XX(10910)sVA(20)9E(20)sX(20)9sLRE(LO}SLIMILO)NJI(10)
REAL W(10410)9V(10910)yYINV(L10410)9F(10510)+AHAT(10+10)
INTEGER IP(10)
REAL A({10+10)9B(10510)4+C(10910)
COMMON/SYS/A+ByCyZERD S IDGT +NSeNIsNO
COMMON/AUG/F s AHAT/EIG/LRESLIM
COMMON/VEC/VASEsXsWJoWoXX9 Vo VINY
COMMON/NSPA/MLoNLINLCyPLCIMLCySTAROLyRL
CALL UERSET (3.LEVOLD)

C WRITE (5,1)

c 1 FORMAT (1X9°"SUSROUTINE GAIN 4444444444444 444444404441)
IRS=202
J=1

10 IU=J+20
OPEN (ACCESS="RANDOM®,RECORD SIZE=IRS,UNIT=IU
1y MODE=* BINARY® yDEVICE='DSK* yDISPOSE="SAVE?)
CHsrrdkssddexttdx [s Lambda=Jd real? 5kt bghks R hRgheshkbphhRgke kg
READ (IU'L) LRE(J)oLIM(J) ;
IF (ABS(LIM(J)).GT.ABS(ZERC)) GO TO 30
Coeex2assek*%d% Find real Wi=aJ=th column of [W] *seskrsersbsts s
READ (IU'4) ((ML(IIsIJ)oTJmlyNT)oEiI=1yNI) ,
c CALL USWFM (LOHMATRIX ML:910yML3lOsNIsNIs4) 1a%
DO 20 IV=1,NI
XCIV)=XX(IVyd)
20 CONTINUE
CHekssasass FORM WJ=[MLI*#X AND PUT WJ IN, J=TH COLUMN OF [W] ##+
CALL VMULFF (MLyXsNTyNI91y109209WJy10,IER)
CALL UERTST (IERs6HVMULFF)
c CALL USWFV (L1OHVECTOR WJ39109WJoNIely4) Y
D0 25 IV=1,NI g
W(IVyd)=WJ(IV) S
25 CONTINUE
29 IF (J.GE.NS) GO TO 100
J=J+l
GO0 TO 10
Cksas stk s*s Find complex AJ's EEBEERR SRR A SRR RS RE Ry kk NN
30 IS=NS+NI 1
NI2=2#NI
NS2u2#NS
INS=NS+1
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00057
00058
00059
00C60
00061
00062
00063
00064
00065
00066
00C67
00C63
00069
00C70
00071
00072
00073
00074
00075
00076
00077
00078
00079
00cC80
0oqs1
00082
00083
00084
00085
00086
00037
oocas
00089
0009¢
00¢C91
00092
00093
00094
00095
00096
00097
00098
00099
00100
00101
00102
00103
00104
00105
00106
00107
00108
00109
00110
00111
00112

ORIGINAL PAGE 18
OF POOR QUALITY

READ (IU'3) (INLC(ITeTJ)oeldmloIS)aII=1yNS)
READ (IU'4) ((PLC(ITsIJ)oaldmlyIS)ylI=lyNS)
READ (IU'5) ((MLC(IYoIJ)9IJ=1yIS)yII=1,yNI)

c CALL USWFM (L1HMATRIX NLC:9llyNLCy10sNS»IS554) 145

c CALL USWFM (L1HMATRIX PLC291l1aPLCy1l09NSeISy4) 1%

c CALL USWFM (L1HMATRIX MLC:91l1sMLCe10sNIoIS4) ivs
IC=Jel

Cesesss FORM ALPHAT AND SOLVE [ALPHATI#X=VA FOR X $940888009%sy
DO 135 II=1yNS
DO 135 IJ=l,1IS
STAR(II+IJ)=NLC(IIoId)
135 CONTINUE
DO 140 II=INSeNS2
D0 140 IJ=1l,1S
IDUM=]I-=NS
STAR(II9IJ)==PLCC(IDUMyIJ)
140 CONTINUE
(v CALL USWFM (14HMATRIX ALPHAT2 9l4+STARs209NS29[S+4) (¢
DO 40 IV=1,4NS
VA(IV)=V(IV,sJ)
E(IV)=YA(IV)
40 CONT INUE
DO 50 IV=INS4NS2
IVOUM=]IV=NS
YA(IV)=V(IVDUM,IC)
E(IV)I=VA(LIV)
50 CONTINUE
CALL LLSQF (STARy2C9sNS23ISsVAgy=1a049ISeX9HsIPoIER)
CALL UERTST (IER,6HLLSQF )
c CALL USHWFY (10HYECTOR XT:elOeXsISele4) tes
Coesnedse FORM WJI=[MLCI#*XC AND PUT WJ IN THE J=TH COLUMN OF [HW]l *
CALL VMULFF (MLCoXoNI9IS9s1y109209WJIs1041IER)
CALL UERTST (IERy»6HVMULFF)
C CALL USWFY (1O0HVECTOR WJ291O09WJeNIglyé) (R 2
DO 60 Iv=1,4NI
H{IVeJ)=KHJ(IV)
60 CONTINUE

IF (J.EQ.IC) GO TO 29
J=1¢C
CHesssrsxs FORM BETAT AND SOLVE (BETAT)#XmE(=VA) FOR X $ststsss
DO 180 IV=1,1S
X{IV)I=FLOAT(O)
180 CONTINUE
00 185 II=1,NS
00 185 IJ=1,1S
STAR(IIIJ)=PLC(IT4IJ)
185 CONTINUE
DO 190 II=INSeNS2
DC 190 IJ4=1,IS
IOUM=TI=NS
STAR(IIZIJ)=NLCUIDUMyIJ)
190 CONTINUE
c CALL USWFM (13HMATRIX BETAY:a13¢STAR204NS241Se4) 5%
DO 70 Iv=1,yNS2
VALIV)I=E(LV)
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00113
00114
00115
00116
00117
001148
00119
00120
00121
00122
001213
Q0124
00125
00126
00127
00128
00129
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
00141
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70 CONTINUE
G0 TD 50
Cesvennnssrsess Print [(Wly=[Wly then find [Fly and (AHAT] ¢¥sss s
100 CONTINUE
c CALL USWEM (LLHMATRIX [W)29lleWelOeNIsNSs4) (A L
00 80 IlI=]LyNI
00 80 [J=14NS
WUILoIJ)==W{IIsIJ)
80 CONTINUE
C CALL USWFM {(12HMATRIX =~I[W1291l29Wel0sNIsNSy»4) R
c CALL USWFM (10HMATRIX YV 25109V9109NS9yNSs4) tes
CALL LINV2F (V4NSy109VINV,IDGT 9y WKAREASIER)
CALL UVERTST (IERy»6HLINV2F)
c CALL USWFM (12HMATRIX VINV:412,VINV9109NSeNSs4) !#%
CALL VMULFF (WeVINVyNI4NS9HNS9109104FyL05IER)
CALL UERTST (IERy6HVMULFF)
c CALL USWFM (14HGAIN MATRIX F:9l4sFelO9NIyNSe4) 1o
CALL VMULFF (ByFyNSeNIyNS+10+105AHAT 109 IER)
CALL UERTST (IER.6HVMULFF)
c CALL USWFM (4HB*F2949AHAT9109NS9NSy4) 1ss
D0 240 IXI=14NS
DO 240 IJ=14NS
AHAT(IIoIJ)=AHAT(IISIJ)+A(II,1J)
240 CONT INUE

4 CALL USWFM (12HMATRIX AHAT:312,AHAT9109NS9NSy4) 148

c WRITE (5+2)

C 2 FORMAT (1Xo'EXITING SUBROUTINE GAIN ssnsssansussssssssss ? )
RETURN
END
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00001
00002
00003
00004
00005
00006
00007
00008
00009
00C10
00011
00012
004013

00C14
00015
00Clé

00C17?
00018
00019
00C2¢0
oo0czi
00022
00023
00C24
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00C36
00cC27
00638
00e39
00C40
00041
00042
000413
00C44
00045
00C46
00G4A7
00048
00049
goCc50
00051
00052
00353
00054
00C5%
00C56
00C57
00C58

v |3
|GINAL PAGE 1

CHISBISER RS4S04 0SIELEA RS0 ISRRSERERRARSNNNBREISES IR S
CHIPBSRH RN RS PR EERES R SNBSS ESINOREOEEGRSAEEERERERERERNEIE &
SUBROUTINE MODES
C=Function: Facilitates storage and handelling of CURRENT data.
C=INSL routines called: UERSET.
C=Spectral Assignment routines: -,
C-Logical devices; Input Unit: 5 Output Unit: 5
c Storage Unit(s): TU=20,TUT=20+ns+1oIBAKsIUT+I for I=ly9,.
C~Random Access Files: SYSTEM.DATyCURRNTDATyFORXX «DAT where xx=IBAK,
REAL AUXL(1l0910)9AUX2(10+10)9AUX3(10,410)
REAL XX(10910)oVA(20)9E(20)9X(20)9WJALD)
REAL W(Ll0910)9V(10910)yVINV(10910)9F(10+10)sAHAT{10,10)
REAL A(10510)4B(10+10)+C(10410)

CDHHON/SYS/A.BoCoZERO.lDGT.NS,NI.NO
COMMON/AUG/F 3 AHAT/AUX/AUXY s AUX2 9 AUX3
COMMON/VEC/VA4EyXoNJgWy XXs Vo VINY
CALL UERSET(3,LEVOLD)
IU=20
READ (IU'1) NSeNIsNC,IDGTyZERD
WRITE (5411)
11 FORMAT (1X923(1H*)¢22H MODE B:2DATA TRANSFER 925(1lH*)e//»
11X S4HENTER # OF BACKUP FILE YOU WISH TO ADDRESSsI=lyeees9 2)
READ (54%) I
WRITE (5,12)
12 FORMAT (1Xs48HSET TRANSFER OPTIONS:~=1 FOR [CURRNTI==>[BAKUPIly/
1922X927H==2 FOR [CURRNT)IC==[BAKUPL],y/
2922%928H==3 FOR [CURRNTI<==D>[B3AKUPI])
READ (5.%) 10OP
IUT=20+NS+1
OPEN (FILE='CURRNTDAT*9yACCESS=*RANDONM®yRECORD SIZE=102
1oUNIT=IUT MODE=*BINARY Yy DEVICE="DSK®* yDISPNSE=*SAVE®)
[I8AK=IUT+I
OPEN (ACCESS='RANDOM'"4RECORD SIZE=102
LyUNIT=IBAK yHODE=*BINARY* yDEVICE="DSK"® ; DISPOSE=?*SAVE?)
IfF (IOP.EQ.2) GO TO 20
READ (IUT*1) ((V{IIsTJ)sIJd=m1yNS)eII=LsNS)
READ (IUT'2) (UIXX(ITeTJ)eIlJd=1yNS)elI=1lyNI)
READ (IUT'4) ((F(ITeIJ)ysIJeloNS)oIImlyNI)
READ (IUT'S) ((AHAT(IIsIJ)oIJdmloNS)yIT=1yNS)
CALL USWFM (1OHMATRIX ¥ 29104V9l09NSyNSs4) BEL
CALL USWFM (10HMATRIX XX:9lO9XXslOsNTsNSy4) 1%
CALL USWFM (14HGAIN MATRIX F29l49Fs109NIgyNSy4) R X
CALL USWFM (12HMATRIX AHAT:93129AHAT,LOyNSyNSs4) (3¢
IF (I0P.EQ.3) GO TO 30
WRITE {(IBAK®1) ((VIIIsIJ)elJUmlygNS)eII=19NS)
WRITE (IBAK®2) (U(XXU(IIolJ)elJmlyNS)oIlmlyNI)
WRITE (IBAK®4) ((F(IIsIJ)slJdmlyNS)eIIslyNI)
WRITE (IBAK®S5) ((AHAT(IIoIJ)elJd=1yNS)eIT=1yNS)
G0 TO 999
30 D0 34 II=1eNS
DO 34 lJ=1,4NS
AUXL(ITo1J)=V(I1,1J)
AUX2(LITI,1J)=AHAT(II,14)
34 CONTINUE
READ (IBAK'L) ((V(IIsIJ)elJmlyeNS)sII=1,yNS)
READ (IBAK®'*S) ((AHAT(IIs1J)eIJ=19NS)sII=1yNS)
WRITE (IUT'1) ((V(IIoIJ)yelJmlgNS)eII=1iyNS)
WRITE (IUT®*S5) ((AHAT(IToIJd)elJmloeNS)oIliigNS)

aOOOn
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00059
00C60
00061
00062
00063
00064
00065
00066
00C67
00068
00069
00¢70
00071
00072
00¢73
00074
00075
00076
00077
00078
00079
00080
00081
00082
00083
00084
00085
00086
00C87
00088
00089
00090
00¢91
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20

999

13

14

15
900
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WRITE (IBAK'1) ((AUXI(IToIJ)elJdmloNS)olI=lyNS)
WRITE (IBAK*S) ((AUX2(IX9IJ)eldmLoNS)oIT=1eNS)
DO 35 II=1,NI

00 3% IJ=1lyNS

AUX2(IIs1J)=XX(ITy1J)

AUXICIT [ J)=F(II,1J)

CONTINUE

READ (IBAK®2) ((XX(ITyIJ)yIJmLyNS)slImlyNI)
READ (IBAK®'4) ((F(IIsIJ)9TJmloNS)eIlImlyNI)
NRITE (IUT*2) ((XX(ITsIJ)yldmleNS)sII=14NI)
WRITE (IUT'4) ((F(IIyIJ)sIJmlyNS)91lm2sNI)
MRITE (IBAK®2) ((AUX2(IIsIJ)slJmLlyNS)yII=1,yNI)
MRITE (IBAK®4) ((AUX3(IIysIJ)eldmlyNS)yIL=1,NI)
G0 TO 999

READ (IBAK'L) ((V(IIsIJ)eIJmlyNS)sIImlyNS)
READ (IBAKT'2) ((XX(IIslJd)oIJdmloNS)yIluleNI)
READ (IBAK®'4) ((F(IIsIJd)elJdmlyoNS)ysIImlyNI)
READ (IBAK®S) ((AHAT(IIsIJ)sI1Jm1lyeNS)eIImlyeNS)
WRITE (IUT'1) ((VIIIslJ)oelJmlyNS)yIlmlyNS)
WRITE (IUT'2) ((XXC(IT9pIJ)elimlyoNS)elImlyN])
WRITE (IUT'4) ((F(IlolJ)elJmloNS)ellmlyNI?
WRITE (IUT'S) ((AHAT(IIoIJ)sIJmlyNS)pIIm1,NS)
GO TO (1e2+3),100P

WRITE (5,13) I

FORMAT (10Xy917HCCURRNT J==> (BAKUP,I1leiH1)

GQ TOo 900

WRITE (5414) 1

FORMAT (10XsL7HLCURRNTI<=={BAKUPsI1y1H])

G0 TO 900

WRITE (S5,15) I

FORMAT (10X918HCCURRNTI<C=n>IBAKUP,I1y1H])
RETURN

END
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00co1
00002
00602
0000 4
00005
00006
00007
00008
00009
00C10
00011
00C12
00013
00014
00015
00016
00017
00018
00C19
00020
00021
00022
00023
00024
00025
00026
c 00627
* 00028
00029
00C30
00031
00032
00033
00034
00¢35
00036
00037
00038
00039
00040
00041
00C42
00043
00C44
00045
00046
00047
00C48

ORIGINAL PAGE 13
OF POOR QUALITY

CHURERLRERERE RSB USRNSSR RS0P GRS SR e eSSt 2043048430080 R0IRE S
CHEVETLASEESRREER PRI SRR S S S AR AR R AR N SRR SRR G ES SIS ISP S0 0000 S86E S
SUBROUTINE DSPLAYINS,ZEROD)
C=Function: Displays normalized Eigenvectos.
C~IMSL routines called: UShFN,
C-Spectral Assignment routines: NORM,
C~Logical devices; Input Umit: - Qutput Unit: 5
o Storage Unit(s): IU=20+J for J=1yNS.
C=Random Access Flles: FORxx«.DAT where xx=20¢J for J=1lyNS.
REAL MAT(LO910)sLRE(LO) 4LIMCLO)sVA(20)9E(20)4X(20)4WJd(190)
PEAL WI(l0310)¢XX(LCyl0)oV(10910)sYINV(10,L0)
CCMMON/VEC/VAyE 9 XohdoWe XX Vo VINV/EIG/LRESLIM
J=1
10 fU=J+20 _
READ (IU'1) LRE(J)eLINLJ)
IF (ABS{LIM(J)).GT.ZERO) GO TO 100
DO 20 I~1¢NS
VA(I)=V(1yd)
20 CONTINUE
CALL NORM(VAsNSyXVA)
DO 30 I=LyNS
MAT(I sJ)=VAC(LI)/XVA
30 CONTINUE
G0 TO 200
100 NSZ=2%NS
JC=Jr )
DO 120 I=14NS2
IF (1.GT.NS) GO TO 110
VA(I)=V(14J)
G0 TO 120
110 INS=]~NS
VA(I)=V(INSyJC)
120 CONTINUE
CALL NORMIVASNS29XVA)
D0 140 I=1leNS2
IF (1.GT.NS) GO T 138
MAT(I J)=VA(I}/XVA
GO TO 140
130 INS=I-=NS
MAT (INS+JC)I=VA(I)/XVA
1490 CONTINUE
FERLDS
200 IF(JaGELNS) GO TO 300
NENEDY
60 TO 10
300 CALL USWFM(20HNORMALIZED VECTORS 24209MAT910¢NS NS 4)
RETURN
END
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ORIGINAL PAGE I3
OF POOR QUALITY

00001 A1 I I T T R P PR R PR R T R IS N P P Y]]
00002 CEPIBP RIS R AR RSN R URER OGS PR B AR ARAS PSSR SRS R RN RSN E
00003 SUBROUTINE MODE4 .
00004 C=Function: Simulates and plots time responsese.

00005 C=INMSL routines called: UERSETHJUERTSTHUGETIOyDVERKsVMULFFyUSPLO,
00006 C-Spectral Assignment routines: UEVALFCN.

00007 C=Logical devices; Input Units 5 Output Unit: 5

oogoe (" Storage Unjit(s): IU=20,IUT=20+NS¢+],

00009 C-Random Access Flles: SYSTEM,DATyCURRNTDAT o

00C10 INTEGER INOPT(10)

00011 REAL AMP(10)9sSLOPE(LO)sU(LO)9yATIL(L0410)yCCNST(L0)
00C12 REAL X(10)sCX(24)9K(10910)sY(LO0)yXPRIME(LO)

00013 C PLOT ARRAYES

00014 REAL T(201),UMAT(201+10)¢XMAT(201910)sVEC(20L)sRANGEL4L)
00015 REAL IMAG4(5151)

00016 C SYSTEM ARRAYES

00017 REAL A(10410)48(10510)+C(10910)9F(10+10)5AHAT(10410)
00018 COMMON/SYS/A4BsCsZEROQy IDGT gyNSsNEoeNO

00C19 COMMON/AUG/F 9 AHAT

00C20 COMMON/DIF/ATILsCONST

00021 EXTERNAL FCN

00022 CALL UERSET(3,LEVOLD)

00023 CHEPRRRR S L4224 04 READ SYSTEM DATA *%%s3 4344 si R4S senbnkns
00024 TRS=102 .

00C25% 1U=29

00cCc26 REALY (IU'1) NSINIZNOsIDGT9ZERD

00027 READ (IU'2) ((A(TI4J)9eJ=19yNS)sI=14NS)

00cC28 READ (IU'3) ((R(I14J)sd=1LyNI)sI=1,4NS)

00029 READ (IU'4) ((CUIyJ)eJ=LyNS)sI=1,4NO)

00C3¢C IUT=TU+NS+1

00C31 OPEN(FILE='CURRNT.DAT? yACCESS="RANDOM?® RECORD SIZE=IRS
00032 LeUNIT=IUTyMODE="BINAPY?yDEVICE="DSK® yDISPOSE=!SAVE?)
00033 READ (IUTY4) ((F(I4d)9d=1yNS)sI=lyNI)

00C34 READ (IUT?'S) ((AHAT(I9J)sJ=1yNS)eI=14NS)

00C35 c

00036 180 WRITE (5411)

00C37 11 FORMAT (1Xs23(1H#*)o24H MODE 43TIME SIMULATION 923(1H#)e//7¢1X9s10(LH
00038 1#%)927H CHOOSE STMULATION OPTIONS:9/91lX9elH=9b62HENTER: 1 TO SIMULATE
00039 2 [Aly 2 TO SIMULATE [(AHATI«(3 FOR [ATILIIZ)

00040 177 CONTINUE ,

00041 NN 173 1I=1,201

00042 T(II)=FLOATIO)

00043 YEC(II)=FLOAT{O)

00044 178 CONT INUE ,

00045 READ (S59%) ISYS

00046 G0 TO (Lle293),41ISYS

00047 1 90 10 I=14NS

00C48 DO 10 J=1sNS

00C49 ATIL(T,Jd)=A(14J)

00C50 10 CONTINUE

00051 GO TO 30

00052 2 00 20 I=1,yNS

00053 DO 20 J=14NS

00054 ATIL (1eJ)mAHAT(I,4J)

00055 20 CONTINUE

00056 GO0 TO 30
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ORIGINAL PAGE 15

OF POOR QUALITY,
00057 k) WRITE (Sy12)
ovcse 12 FORMAT (1X936HENTER SYSTEM MATRIX TO BE SIMULATED:)
00059 READ (S59%) ((ATIL(IsJ)eJ=1gNS)eIm14NS)
00060 30 CONTINUE ,
00C61 WRITE (5413) .
00062 13 FORMAT (1X458HENTER O TO SIMULATE OUTPUTSs1 TO SIMULATE STATE VARI p
00063 LABLES?)
00064 READ (Sy*) IOUT .
00065 ’ WRITE (S9l4)
00066 14 FORMAT (1Xy47HENTER SIMULATION TIME.(REAL NUMBER IN SECONDS)Z)
00067 READ (54%) DT o
00C68 WRITE (54515) '
00069 15 FORMAT (1X,5OHENTER NUMBER OF POINTS TO BE CALCULATEN (200 MAX)?2)
00070 READ (5+%) NP
00071 WRITE (5416)
00072 16 FORMAT (1X¢31HSPECIFY THE INITVIAL CONDITIONS:)
00073 0N 40 I=LyNS
00074 WRITE (5417) I
00075 17 FORMAT (1XsLlHXyI294H(0)2)
00076 READ (Se*) X(I)
00077 40 . CONTINUE
00078 WRITE- (5932)
00079 32 FORMAT (1XyS56HCHOOSE INPUT OPTIONS:1 FOR NO INPUTs 2 FOR A STEP IN i
00cC80 1PUTs/91X+21(1H )940H3 FOR A RAKP9AND % FOR A TRUNCATED RAMP2) i
00081 00 50 1=1,NI :
00082 WRITE (5,18) 1 i
00083 18 FORMAT (1Xo1BHINPUT OPTION FOR UsI2,1H2) |
00084 READ (54%) INDPT(I) g
00085 IF (INOPT(I).NE.2) GO TD 51 !
00086 WRITE (5,19) I ;
00087 19 FORMAT (1X,37HSPECIFY AMPLITUDE OF THE STEP INPUT UsI291H2) !
00088 READ (54%) AMP(I) g
00089 GO ro S0 ;
0009¢C 51 IF (INCPT(I).NE.3) GO TO 52
00091 WRITE (5421) I
00092 21 FORMAT (1X¢33HSPECIFY SLOPE OF THE RAMP INPUT UyI2,1H2)
00093 READ (Ss*%) SLOPE(I)
00094 GO TO 50
00095 52 IF (INOPT(I).NE.4) GO TO 50
06096 WRITE (5,22) I
00C97 22 FORMAT (1Xs33HSPECIFY AMPLITUDE AND SLOPE FOR UyI2,1H?%)
00C98 REAT (Se%) AMP(I),SLOPE(I)
00C99 50 CONVINUE

00100 CHssstssessssss+ DIFFERENTIAL EQUATION SOLUTTON ##8sssstnstsss
00101 IND=1

00102 TOL=ZERO*100.000000 N .
00103 TINT=DT/NP TN
00104 NPL=NP+1

00105 DO 100 K=1sNP1

0010¢ KMl=K=1

00107 TEND=FLOAT (KM1)&¢TINT

00108 CALL UEVAL (INOPT9AMPsSLOPEsUyNIZTEND)

00109 CALL VMULFF (39UyNSeNI9l91l09105sCONST4104[ER)

ool1c. C CALL UERTST (IERs6HVMULFF) 1%%

00111 CALL DVERK (NSsFCNoT oXoTENDsTOLsINDsCX9lOsWeIER)

00112 IF (INDeLTo0.0R.IER.GT.0) GO TO 190
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00112
00114
00115
00116
00117
00118
00119
001290
00121
00122
00123
00124
00125
00126
00127
00128
00129
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
00141
00142
00143
00144
00145
00146
00147
00148
00149
0015¢
00)51
00152
00153
00154
00155
00156
00157
00158
00159
00160
00161
00162
00163
00164
00165
00166
00167
003i638
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80

90

100

ORIGINAL PAGE g
OF POOR QUALITY

TIK)=TEND

D) 60 J=14NI

UMAT (Ko J )L Y)

CONTINUE

IF (I0UT.EQ.,0) GO TD 80

DO 70 J=14NS

XMAT(K 912X ()

CONTINUE

N=NS

GO TO 100

CALL VMULFF (CsXsNOsNSalel0s104Yy1091ER)
CALL UERTST (IER+6HVMULFF) 154
DO 90 J=1,NO

XMAT{KeJ)=Y(J)

CONTINUE

N=NQG

CONTINUE

CHESRIR SR ESERR Rkt s PLOT $P4RE 000 RR RN PR AR ES LRSS SRR BREESREkS

23
115
24

25

110

1290
26

WRITE (5423)

FORMAT (1X+49HENTER O FOR 80 DISPLAY COLUMNSs1 FOR 129 COLUMNS:)

READ (54%) I10PT
WRITE (5424)

FORMAT (1X+48HENTER O FOR INDIVIDUAL AND 1 FOR MULTIPLE PLOTSZ)

READ (5.%) IPLOT
-HRITE (5425}

FORMAT (1Xs51HDO YOU WISH TO SET THE MIN=MAX RANGES FOR THE AXES?)

READ (S5+%) [RANGE

IF {IRANGE.GT.0) GO TO 120
D0 110 T=1l,.4

RANGE(1)=0.0

CONTINUE

GO TO 124

WRITE (5426)

FORMAT (1Xs41HENTER MIN XsHAX XyMIN YoAND MAX Y VALUES:)

READ (59%) (RANGE(I)eI=144)

CHESea0804%¢ PLOT INPUTS #6844 404bhas 00400048000 0estbsnts

124

125

130 °

DO 125 J=14NI

IF (INOPT(J).NEL1) GO TO 130
CONTINUE

G0 TO 135

CONTINUE

WRITE (5433)

33 FORMAT (1Xs50HPOSITICN PAPER AT TOP OF FORM AND TYPE ANY INTEGER,/

34

135

LeylX94LHYQU MAY ADD A SHORT NOTE (20 CHARACTERS.))

READ (5434) 111
FORMAT (I1,20X)

CALL USPLO (TsUKAT 201 4NPoNIsLsL13HSYSTEM INPUTS91344HTIME 44
19 SHINPUT 959 RANGE 4 10H1234567890,I0PTHIER)

CALL UERTST (IER46HUSPLC )
IF (IPLOT.LE.O) GO TO 140

CoHvsnssssssnbass PLOT STATE VARIABLES OR QUTPUTS *#ssssshhseasas ths

WRITE (5433)
READ (5+34) II1
CALL USPLO (TyXMAT 201 :NPyNylslSHTIME SIMULATIONsL54+4HT INEe4

Ly BHRESPONSE 98 +4RANGE y 10H1 234567890+ I0PTSIER)

CALL UERTST (IER4H6HUSPLO )

68




00169
00170
00171
00172
00173
00174
00175
00176
00177
‘ o178
i 00179
i 00180
00181
00182
00183
00184
00185
00186
00187
00lva
00189
00190
00191
00192
00193
00194
c019%
00196

b TR N IR e

140

150

160
170
27

28

190
31

200

ORIGINAL PAGE 13
OF POOR QUALITY

G0 TO 170
00 160 J=14N
DO 150 I=1,NP . :
VEC(I)=XMAT(I4d)
CONTINUE
WRITE (5,33)
READ (5,34) III
CALL USPLD (TyVECy»20LyNPyLyLyLSHTIME SIMULATIONGLS ¢4HTIME ¢4
LyBHRESPONSE y8yRANGE » 1HXy [OPT 4 [ER)
CALL UERTST (IER,6HUSPLO )
CONT INUE
WRITE (5,27) .
FORMAT (1X928HWISH TO REPEAT THE PLOTTING?)
READ (5,%) K1
IF (KL.GT.0) GO TO 115
WRITE (5,28)
FORMAT (1X428HWISH TQ EXIT FROM THIS MODE?)
READ (54%) K2
IF (K2.LE.O0) GO TO 180
WRITE (5,29)
FORMAT (1X927(1H%),18H EXITING MODE & +25(1H¥))
G0 TQ 200
WRITE (5431) INDsIERK
FORMAT (1Xy4HIND=yI244HIER=y13551HCHECK INSTRUCTIONS FOR DIAGNOSTI

1C MESSAGES ON DVERKs/91X928HPROBLEM ON ITERATION NUMBER +13)

GO0 To 53
RETURN
END
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00001
00002
00C03
00004
00005
00006
00c0?7
00008
00009
00Clo
00ClL1
00012
00013
00C14
00Cl15
00016
00C17
ooo1ls8
00Q1ls
-00C20
oocz2l
00c22
00023
00C24

ORIGINAL PAGE 19
OF POOR QUALITY

CERORPRERRSAEEPEERREESSHRERH RS SRS SEICERERERARESS VSRS SARP R RS &
CHPIREERRRAS R SRR R RANRER S ESA S RN SR ERCE SRS SRR ¢S 0 RRE SR ES S
SUBROUTINE UEVALUINNPT»AMPoSLOPEsUsNISTEND)
C-Function: Evatuates the input forcing functions.
C-IMSL routines called: -
C-Spectral Assignment routines: =
C-Logical devices; Input Unit: - Qutput Units -
c Storage Unit(s): -
C~Random Access Files: =
INTEGER INCOPTINI)
REAL AMP(NI)sSLOPE(NI)JUINI)LZTEND
DO 10 I=1,4NI
GO TO (Ls24394)4INQPT(I)
U(l)=0.000000
GO 7O 10
UGL)=ANP(T)
GO TQO 10
UCI)=SLOPE(I)*VEND
G0 T0 10
4 IF (TENDJLE.(AMP(I)/SLOPE(I))) GO TO 3
GO TO 2
10 CONTINUE
RETURN
END

“w N
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00001
00002
00003
00004
00005
00006
00007
00008
00co9
00010
ooc1!
00012
00013
00014
00015
00016
00017
00cC18

ORIGINAL PAGE (S
OF POOR QUALITY

CEPELSEE NSRS EAESE SR AROERRPNSER RS U O EERENREORUEIRER RO bk
CEEE SRR RS RRSABERER R REE LR RERER RS EREERERERAR ISR IS S IOR RS SREE
SUBROUTINE FCNINSyTeXyXPRIME)
C=Function: Evaluates x' fuctions for use by INMSL routine DVERK,.
C=INMSL routines called: -
C=Spectral Assignment routines: =
C=-Loglical devices; Input Units - Output Unit: -
c Storage Unitis): =
C-Random Access Files: -
REAL X{NS)sXPRIMEINS)4yATIL(10410)3CONST(10)
COMNMON/OIF/ATILCONST
DO 10 Iz=14NS
XPRIME(II=ATIL(IgL)ISXC(LICATILII 020X (2)¢ATIL T3 EX{3)¢ATIL(I+4)*X
LOADSATIL (I 45)X(5)*ATIL I v6)*EXLO)SATIL(I 37)X(7)¢ATIL(198)8X(8)¢AT
2IL(I149)®X(9)+ATIL(T+10)8X(20)+CONST(I])
10 CONTINUE
RETURN
END
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St -l
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00001
00002
00¢03
00004
00C05
00006
00007
00008
00009
00C10
00011
00C12
000113
00014
00015
00016
00017
00C18
00019
00€20
00021
00022
00€23
00024
00025
00026
00027
00028
00029
00C30
00031
00032
00033
00C34
00035
00C36
00037
00¢38
00039
00C40
00C41
00042
00043
00C44
00C45
00C46
00047
00048
00049
00C50
oucs1
00052
00053
00054
00055
00C56

GE 19
ORIGINAL PA!

CHESESER SRR ERSCESESSRECHERREEESASEEREERB SRR R A AR NN ISR RRESRSERS
CESSEPRERBERE AR B RS R ER S S RIS EREENERERE ARSI RR S SR AR SN R EREBESE SRS
SUBRCUTINE MODES
C=Function: Main routine for Component Modification
C-IMSL routines called: UERSET USWFM,
C-Spectral Assignment routines: CGRADyCCOST9SEARCHsDSPLAY.
C=Logical devices; Input Unit: 5 Output Units 5 ,
C- Storage Unit(s): IU=20,IU=20+¢J for J=1l4NSyIUT=20+NS+]
C-Random Access Files: SYSTEMJDATFORXX<DAT where xx=20+J sCURRNT.DAT
REAL AL(10410)5G(10410)
REAL XX(10910)eVA(20)9E{20)9X{20)3LRECLOIsLIM(L0)9wJ(10)
REAL W(l0910)yV(10s10)4VINVI10510)3F(10510)9AHAT(10,10)
REAL A(10510)48B(10410),C{10510)
COMMON/SYS/A+B4CsZERQyIDGT 4NS9yNIoNO
COMMON/AUG/Fy AHAT/EIG/LRESJLIM/PAR/AL/GR/G .
COMMON/YEC/VYASE s XoWJoWo XX g VeVINY
COMMON/COMP/TIRONSICOLsFLyF2
EXTERNAL CCOST,CGRAD
CALL UERSET(3,LEVOLD)
IU=20
READ (IU'L) NSWNIJNGOyIDGT,ZERO
READ (TU'2) ((A(II1sIJ)sIJ=14NS)oII=1leNS)
READ (TU'3) ((B(ITeIJ)sIJd=1eNI)oII=1,yNS)
DO 10 J=14NS
1U=20+J
OPEN (ACCESS='RANDOM',RECORD SIZE=202
LoUNIT=IUsMODE=*BINARY*4yDEVICE="DSK*yDISPOSE=*SAVE")
READ (IU'1) LRE(J)LINMCLY)
10 CONTINUE
TUT=20+4NS+1
OPEN (FILE="CURRNT DAT*yACCESS='RANDOM' yRECORD SIZE=]102
LyUNIT=IUT MODE=*BINARY 4 DEVICE=?*DSK® 4DISPOSE=?SAVE?)
READ (IUT'1) ((V(IIsIJ)eIJu=LgNS)yJI=1,4NS)
READ (IUT'2) C(U(XX(TIIsIJ)yld=LlyNS)yeII=1,4NI)
READ (IUT'4) ((F(IXeIJ)olJ=1yNS!yIIx1yNI)
READ (IUT'S) ((AHAT(IIyIJ)oIJd=14NS)sIIx1yNS)
CALL USWFM (1OHMATRIX V 2910¢V9109NSeNSs4) the
CALL USWFM (1OHMATRIX XX2910¢XX9l09eNIgNSe4) 158
CALL USWFM (LAHGAIN MATRIX F2elaosFelOgyNIgNSs4) 1ex
CALL USWFM (12HMATRIX AHAT:9L29AHAT910¢NS9NSs4) 1%x%.
DO 20 II=14NS
D3 20 IJ=14NS
ALCTISTJ)=V(ITILI1J)
20 CONTINUE
WRITE (541)

s XeNel

1 FORMAT (1X922(1i%*)28H MDDE S5:COMPONENT REDUCTION 920(LH®)4//,

11X 952HENTER THE COGROINATES OF THE COMPONENT TO BE REDUCED,/,
21X y32HROW===y COLUMN===(BOTH INTEGERS):)

READ (S5.%) TROWsICOL

WRITE (5+2)

2 FORMAT (LXs39HSET DESIRED WEIGHTS,DEFAULT VALUES AREz,/,

11X911HF1l=F2=21,000+/+1X9Ll5HWISH TO CHANGE?)

READ (S5.%) KK

Fl=FLOAT(1)

F2=F1

IF (KK.LE.O0) GO TGO 30
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00C57
00c58
00059
00060
00061
00062
00063
00064
00065
00C66
00C67
00Co8
00069
00070
00C71
00072
00073
00074
00075
00076
00077
00078
00079
00cC80

30

ORIGINAL PAGE I3
OF POOR QUALITY

WRITE (543)

FORMAT (LXy17HENTER NEW VALUESS3)

READ (5+%) FleF2 .

CALL ccaosT(CJ)

WRITE (5+4) CJ 184
FORMAT (1X¢s5HCDST=4EL5.6) te%

CALL CGRAD

CALL SEARCH(CJ4CCOSToCGRADS)

WRITE (IUT'L) ((VIIToIJ)elJ=1yeNS)sII=1,4NS)

WRITE (IUT'2) ((XX(IIysIJ)alJ=loNS)y[I=1yNI)

WRITE (IUT*4) ((F(IIoIJ)sIJ=LyeNS)sII=14NI)

WRITE (IUT'S) ((AHAT(II»IJ)slJ=19NS)elI=14NS)
CALL USWFM (1OHMATRIX V 245104Ys109NSeNSe4) tes
WRITE (55902)

902 FORMAT (1Xs44HWISH TO DISPLAY THE NORMALIZED EIGENVECTORS?)

903

READ (5,%) KS

IF (KS.LE.O0) GU TO 903
CALL DSPLAY (NS.ZERQ)
CONTINUE

CALL USHZM (LOHMATRIX XX39109XX9lO09NI9NSe4) AL
CALL USWFM (L4HGAIN MATRIX F29l49F9s10eNI9NSs4) 158
CALL USWFM (12HMATRIX AHAT2912+AHAT3L0sNSeNSe4) %%

RETURN
ENO
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AT

00001

00c02

00003

00004

00005

00006
00GC07?
00008
00009
00C10
oooll
00012
00C13
00014
00015
00016
00017
oo01L18
00019
ooczac¢
ooca1
00022
00¢23
00024
00025
00¢C2s6
00027
00c28
00029
00030
00031
00032
00633
00034

ORIGINAL PRGE 13
OF POOR QUALITY,

PRS2 R TR Ry L I Y Ly Y e T T LYy T
CREBEFFRRERR RS R R R RSN BB SRR SR EOAR RS SRR SN S R PR ERSRERE RS S ERE SR ES S & &0
SURROUTINE CCNSY(CJ)
C=Function: Calculates the COST function for component modification.
C~-IMSL routines called: -
C=Spectral Assignment routines: =
C-Logical devices; Input Unit: - OQutput Unit: 5
C- Starage Unit(s): -
C-Random Access Files: =
REAL XX(10910)9YA(20)9E(20)sX(20)4sLRE(CLO)SLIM(LO),WI(10)
REAL W(1l0410)9V(10410)oVINV(10410)4AL(10,410)
REAL A(10410)9B(10910)4C(104510?
COMMON/SYS/As89CoZERDs IDGToNSeNIgNO
COMMON/VEC/VAsEgXshdosWeXXg Ve VINY
COMMON/COMP/IROW s ICOLsF19F2/EIG/LRELIM/PAR/AL
ICOL1=1COL+1
CJL=FL*V{IROW,ICOL)*%2
IF (ABS(LIM(ICOL))eGToABS(ZERD)) CJL1=CJ1+F1*V(IRON,y ICOL 1) %%
CJ2=FLOAT(O)
N=]1
10 N1=N+1
DO 100 M=LleNS
IF (NJEQeICOL.ANDJM,EQ.IROW) GO TO 100
CJ2=CJ2¢( (VIMeN)=AL(MyN))*%2)%F2
IF(ABS(LIM(N) ) oGT.ABS(ZERO)) CJ2uCJ2+#(V{MsNL)=AL(M NL) ) #22%F2
100 CONTINUE
N=N+1
IF (ABS(LIMIN))«GT.ABS(ZERO)) N=N+l
IF (NJLEJNS) GO TO 10
CJ=CJyl+CJ2
WRITE (541) CJlyCJ2
1 FORMAT (20Xo4H J1=9EL15.695Xs4H J2myE15.6)
RETURN
END

74

e ot e S 5 i P TAER K SF

5 e e S
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00CcoL CEIERISS 444402 PRSH LR RSN EEt4SBGESRERRIEIRC RSO SRERSE R R b e BEES
00002 CHOPEPRE S¢S SRR OtNES SR ESRESERARRERES S 40008 RN 4000400080 SNES
00003 SUBROUTINE CGRAD

00004 C-Function: Calculates the GRADIENT for component modification.
00C05 C=IMSL routines catled: USWFM

00006 C-Spectral Assignment routines: PYP,DBNORM.

00007 C~Logical devices; Input Unit: - Output Unit: 5
00cos8 C= Storage Unit(s): -
00009 C~Random Access Files: -
00cCl10 REAL G(l0410)9PJ1(10410)4PJ2(10410)
00011 REAL XX(L10910)9VA(20)9E(20)9X(20)9LRECLO)SLIM{LO)WI(10)
0oolL2 REAL W(1l0910)9Y(1091C)eVINV(10910)9AL(10,410)
00013 REAL A(10910)4R(10410)9C(10410)
00C14 REAL AUXL(LO0s10)9AUX2(10910)4AUX3(10,10)
00C15 CUMMON/SYS/A9B4sCe2ZERO.IDGT yNSoeNI¢NO
00Cle6 COMMON/VEC/VASE ¢ XomdoWoXXoVoVINV/AUX/AUXL 9 AUX2 ¢ AUX3
00017 COMMON/COMP/IROW) ICOLyFLloF2/EIG/LREGLIM/PAR/AL/GR/G/PI/IPILIPI2
00018 ICOL1=ICOL+])
00019 J=1
00020 10 Ji=J+1
00C¢21 D0 105 I=lyNI
0002¢ KI=]
00023 KJ=J
00024 CALL PVP(KIKJ)
00025 IF (ICOL.NE.J) GO TO 14
00026 PILITJ)=2¢F 12V IRCNSICOL ) #AUXL{IROW. ICOL Y
00¢27 IF (ABS(LIM(ICOL))LE.ABS(ZERO)) GO TO 15
00028 C CALL USWFM(BHPV/PXTIJ2eB89AUXLyLO9NSyNSo4) 'ax
00029 C CALL USWFM({LOHPV/PXIJ#L29104AUX29104NSINSs4) 9%
00C30 PJLEIsJ)=PUL(loJ)+2#FL1*V(IROWs ICOLL)®AUXL(IRNW,yICOLL)
00031 PILIIsJL)=2%F L (V{IROWICOL)I*AUX2(IRONICOLL)*V(IROW,ICOLL) *
00032 LAUXZ2(IRAQW,ICOLL1))
00033 G0 TO 15
00C34 14 PJL(I9J)=FLOAT(O)
00C35 IF (ABS(LIMUICOL)) .GT.ABS(ZERD)) PJL(I+J1)=FLOAT(O)
00C36 15 PJ2(1+J)=FLOAT(O)
00037 IF (ABSILIMUJ))GTABSIZERD)) PJ2(1,J1)=FLCAT(O}
00038 DO 100 M=1,NS
00C39 IF (J.EQ.ICOL.ANDM.EQ.IROW) GO TO 100
00C40 PJ2LI9JY¥=PJ2(LsJ)¢(AL(MyJ)=V(MyJ))*AUXL{MyJ)
00041 IF (ABS(LIM(J)).LE.ABS(ZERO)) GO TO 100
00C42 PJ2UT 4 J)=PJ2(LlgJ)+(AL(MyJL)=V(MsJ1l)}*AUXL1(MyJl)}
00043 PJ2(IoJLl)mPU2( L i+ {ALIMy M)=V (M) )*AUX2(MsJ)+
00044 LOAL(MoJL)=V(MyJL))*AUX2(MyJ1)
00045 100 CONTINUE
00C46 PJ2(T1yJ)=2¢F2%P J2(1yJ)
00047 IF (ABS(LIMUJ)).GTLABS(ZERQG)) PJ2(T1eJd1)=2%F2%P J2(1,4J1)
00048 105 CONT INUE
00049 IF (ABS(LIM(J)).GTLASBS(ZERO)) J=J+1
00050 RE ALY
00051 IF (JJLE.NS) GO TO 10
00052 00 110 If=1,4NI
00CS53 DO 110 [J=1,yNS
00C54 GUIls1J)=PUL(IIsId)ePJ2(1IT41J)
00C55 110 CONTINUE
00056 C CALL USWFM(LLHMATRIX [(G1291leGoelOeNIgNSs4) (R 2]
gggg? CALL DBNORM(NI¢NS)
8 CALL USWFM(16HGRAD 3 '
00039 RETURN IENT MATRIXS9169GolOgNIgNSo4) tex»
00060 ‘ ENOD
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SUBROUTINE PYP(KIyskJ)
C=Function: Returns plV1/p(X)iJ «
C=IMSL routines called: (USKFM).
C~Spectral Assignment routines: -
C-Logical devices; Input Unit:s - Output Unit: (%)
C=- Storage Unit(s): IU=20+KJ +KJ specified by CALL statement,
C=Random Access Files: FORxx«.DAT where xx=20+KJ,
REAL AUXL(10410)9AUX2(10910)yAUX3(L0410)
C NULL SPACE ARRAYS
REAL ML(10410)9NL(10510)4ALPHA(20420)4BETA(20920)
REAL NLC(10+20)4PLC(10,20)9yMLC(10420)
‘ REAL STAR(204+2C)QL(10520)9RL(10+20)
C MODE 3 ARRAYS
REAL XX(10910)3VA(20)4E(20)9X(20)sLRE(LOD4LINM(LO0)sWJI(10)
REAL W(1l0910)9V(10s10)9sVINV(10910)4F(10510)9AHAT(10510)
REAL A(10910)98(10410),C(10410)
COMMON/SYS/A3BsCoZERDS IDGT yNSeNI4NO .
COMMON/YEC/VYAsE9 X g WS g W XX Vs VINV/EIG/LREGLIM
COMMON/NSPA/MLoNLINLCyPLCyMLCySTAR,QL 9RL
COMMON/AUX/AUX19yAUX2yAUX3
T1U=20+KJ
IF (ARS(LIM(KJ)) GT.ABS(ZERO)) GO T020
READ (IU'3) (INL(IIsIJ)olJmlyNI)oII=1yNS)
D0 10 I=14NS
DO 10 J=1,4NS
AUX1(I J)=FLOAT(O)
IF (JeEQeKJ) AUXL(IoJ)=sNL(IoKI)
AUX2(T15J4)=FLOAT(O)
10 CONTINUE
60 TO 30
20 NI2=NI*2
READ (IU'6) ((QL(IXIoIJ)glimlyNI2)yII=1,yNS)
READ (IU°7) ((RLUIIoIJ) oIJ=mLoNI2)o[I=14NS)

c CALL USWFM (1OHMATRIX QL29104QL9109sNSeNI2+4) tex
c CALL USWFM (1O0HMATRIX RL29109RL9y109yNSeNI294) LR 2
KINsKI+NI :
KJlskKJel

DN 30 I=LyNS

DO 30 J=1lyNS

AUXL(I,J)=FLOAT(O)

AUX2(I44d)=FLOAT(O)

TF(JeECKJI) AUXLIT ) =QL(IKI)

IF(J.EQ.KJL) AUXL(IoJ)=RL(IyKI)

IFUJEQ.KJ) AUX2(T9J)=QLIIWKIN)

IF{J.EQeKJL) AUX2(I9J)=RLIIGKIN}
30 CONTINUE

c WRITE (541) KIsKJ LA

c 1 FORMAT (1Xs"Ix*3[24%J=*,[2) 155

c CALL USKFM(BHPV/PXIJ32989AUX19109NSsNSs4) %%

c CALL WHWFM(LOHPV/PXIJ#129109AUX29109NSoNSeh) %=
RETURS :
END
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; 00C01 COPSRLREREERERNRRSREPSRGARAEBREE S SEREFRHERESLARFS S 6ES4RRE40844 04
i 00002 COSSELREERSERESEBEEREE SIS S0 RBESSRSSEE344340S509¢4SSSE4085008
& 00003 SUBROUTINE MODE6
b 00004 C-Function: Main routine for Gain Modification.
i 00005 C~-IMSL routines called: UERSET USWFM,.
v 00006 C=Spectral Assignment routines: GCOSTyGGRADoSEARCH4DSPLAY,
i 00007 C~Logical devices; Input Unit: 5 Output Unit: 5
000048 C= Storage Unit(s): IU=20,IUT=20+NS+]
00C09 C=Random Access Files: SYSTEM«DATyCURRNT.DAT .
00010 C GRADIENT ARRAYAS

00C1L1 REAL AL(L0910),G(LCy10)9AUXL(L20910),AUX2(10910)AUX3(10410)
00012 C NULL SPACE ARRAYS )
o001 REAL ML(10910)9sNL(10910)¢ALPHA(20920)4yBETA(20,520)
00014 REAL NLC(10920)+PLC(L10+20)yMLC(10,20)
0C15 REAL STAR(20420)4QL(10+20)4RLEL0,20)
00016 C MODE 3 ARRAYS
) 00017 REAL XX{10y10)sVA(20)9E(20)9X(20)sLRECLIO)yLIMCLO)sWJI(10)
00c18 REAL W(L10510)4V(1091CIeVINYI(L0910)sF(10910)9AHAT(10410)
00019 REAL A(10910)48(10910)4C(10510)
00C20 COMMON/SYS/A9ByCyZERDy IDGToeNSeyNI4NO
00C21 COMMRON/AUG/F 9 AHAT/EIG/LRESLIM/PAR/AL/GR/G
00022 COMMON/VYEC/VAsEyXoWJaWeXX9VoVINY
00Cc23 COMMON/NSPA/MLINLoNLCyPLCoMLCySTARSQLsRL
00024 COMMON/AUX/AUXLoAUX24AUX3
00025 EXTERNAL GGOSTysGGRAD
00026 CALL UERSET(34LEVALD)
000627 TU=20
00G238 READ (IU'1) NS+NIyNOyIDGT,ZERO
00C29 READ (IU'2) ((A(TILgIJ)s[d=1yMNS)eII=14NS)
00030 READ (IU"3) ((BUILsIJd)s[J=1gNI)yII=]LyNS)
00c31 IUT=20+NS¢l
00032 OPEN (FILE="CURRNTDAT'SACCESS="RANDOM® yRECORD SIZE=102
00033 LoUNIT=IUTsMODE=*BINARY*yNDEVICE='DSK* yODISPOSE=*SAVE?)
00C34 READ (IUT'L) ((VIITelJ)olJU=LyNS)eII=LyNS)
00035 READ (TUT*2) ((XX(IIs1 ) elJ=1gNS)yII=1,4NI)
00C36 READ (IUT'4) ((F(ILIsI1J)slJmlgNS)eIl=LlyNI)
00C37 PEAD (IUT?S) ((AHAT(II9IJ)9IJ=m1yNS)yII=1lyNS)
06038 CALL USWFM (1OMMATRIX V 29109Vsl09NSyNSe4) 159
00039 c CALL USWFM (LOHMATRIX XX29109XXsLO9NIgNSe4) 16
00C40 CALL USHFM (L4HGAIN MATRIX F29léayFoelOsNIgNSy4) tes
00041 c CALL USWFM (12HMATRIX AHAT:9123AHAT 10sNSeNSy4) !#s
00C42 DO 10 II=14yNI '
00043 DO 10 IJ=1,4NS
00CA4 ALCIILIJ)=FLOATI(1)
00C45 10 CONTINUE
0C046 . WRITE (5,1)
00G47 1 FARMAT (1X922(1H%*)423H MODE 6:GAIN REDUCTICON +25(1H#%)4//y
00C48 L1X922HSET ALPHA PARAMETERS :9/91Xo20HDEFAULT VALUES ARE )
00049 CALL USAFM (L17HGAIN PARAMETERS 29l79ALsl0sNIgNSy4) 14
00050 WRITE (5,2)
00CS51 2 FORMAT (1Xye1S5HWISH TO CHANGESZ)
00cC52 READ (54%) KK
00053 IF (KK.LE.O) GO T3 20
00054 WRITE (544)
00C55 4 FORMAT (1Xo17HENTER NEW VALUES:)
00CSé READ. (Se%) ((AL(ILoIJ)91Jds1eNS)eIlnlgeNI)
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00057
00C58
00C539
00Ce60
00C61
00GCe62
00C62
00C64
00C65
00066
00c67
oocen
00C69
00C70
00071
00072
00073
00074
00075
00C76
00077

20

902 FORMAT (1Xs44HWISH

903

CALL GCOSTICJ)

WRITE (5,3) CJ t4e
FORMAT {1X,5HCOST=4€E15.6)

CALL GGRAD

CALL SEARCH{CJ4GCOSTyGGRAD46)

WRITE (IUT'L) U(VIIIsTJ)oTlJUmlyNS)yII=1yNS)

WRITE (TUT*2} ((XX(IIypIJ)sIJdmLyNS)yIIml,yNT)
WRITE (TUT®4) (C(F(ILelJ)eldmlyNS)y1InlyNI)

WRITE (IUT*S5) ((AHAT(IIoIJ)olJd=lyNS)oII=1,4NS)
CALL USWFM (LOHMATRIX V 24109Ve109sNS9NSs4) tee
WRITE (5,902)

READ (5+%) KS

IF (KS.LE.Q) GO TO 903

CALL ODSPLAY (NS,ZEROD)

CONTINUE

CALL USWFM (LOHMATRIX XX39lO09XXe1lO9sNI9NSe4) R4
CALL USHFM (14HGAIN MATRIX FiylasFelOsNIgNSe4) 15e
CALL USWFM (L2HMATRIX AHAT29129AHATs109NS9NSy4) 1t6¢
RETURN

END

Y0 DISPLAY THE NORMALIZED EIGENVECTORS?)
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00002
00002
0003
00004
00005
00606
00007
00008
6509
00010
ooc1l
00012

00513

Qo014
00015
00C16
00017
00019
00019
00C20
0oc21
00022
00C23
00C24
00025
00026
00C27
00G28
00C29
009030
00C31
goc32
00033
00034
000135
00036
00037
00038
00039
00340
00Ce1
00C42
00C43
00C44
00C45
00046
00C47?
000419
Q0049
00C5¢
00¢51
00052
00053
00C54
00C55
00056

CONOREEERSEIE RS SR LRI IR IBSRGURERESSEILRREEIRNSLIRPOEENINEUR ORS00
I T T Y e T T T R Ly TP R LAY T

C=Function: Inter-active Gradient Search Routiné.

C=IMSL routines cailled: UERSEYoUERTSToLINVZF o (USHFNM),

C=Spectral Assignment roulinas: GAINsCOSTYNESICNySENS+GRAD» TRAN.
C=-Logical devices; Input Unit: 5 Qutput Unit: B

C=-

C=Random Access Files: ~
C GRADIENT ARRAYAS

C NULL SPACE ARRAYS

C MODE 3 ARRAYS

(o
-0

20
30

40

49

ORIGINAL PAGE 13
OF POOR QUALITY

SUBROUTINE SEARCHICJsCORT9GRAD+MODE D

Storage Unitis}: =

REAL AL(10910)9G(2041089U(105L0) oMKARFALLI0S i,

REAL ML{LO,10) oNL(LGo10M oALPHAC2N:20) »BETA(20420}
REAL NLC(10+420)4PLGELOw20)oMLCELO42010
REAL STAR(20452001yQL (1209200 4RI (10+20)

REAL XX(10510) s VA(ZD)oB(20)sX420) LRE{LOIHLIMCLO0) yWIE LD
REAL W(10910)9V(10420) VIRV Ul 0)eF{10+L0)sAHAT(LO»L0)
REAL A(10910)¢B8(L10,00)5C{LNe20}
COMMON/SYS/AsBeCoZERDs IDGT sNSaNL¢ND
COMMON/AUG/FoAHAT/EIG/LREsLIN/PARFAL/GR/G/LEG/V
COMMON/VEC/VAIE s XohJ oo XXV YINY
COMMON/NSPA/ML sNL aNLCoPLCoMLC o STAR QL o RL
CALL UERSET(3,LEVOLD)
IFL=Q
KNm]
N=] .
D=0.01 ;
DMIN=ZERD ¢
WRITE (591) NeDsOMIN
FORMAT (L1X946HGRADIENY SEARCH ROUTINELSET SEARCH PARAMETERS:4.//
lelXel9HDefault valuss arese/slxs13HR of stepsehlme]3yIXNel2Hstep siZ
2€9dmgE1S54693XyS5HAMIN=9ELS5.69//91xy15HWish to change?)
PEAD (5+%) IUP
IF {(1UP.LE.Q) GO TC 20
HWRITE (542)
FOPMAT (1Xysl7HEnter new valuess)
READ (S5¢%) NyDsDMIN
IN=1
C0O 40 II=L4yNI
D0 40 IJ=1,NS
XXUILoIJd)=XX(ILolJ)=DRG(EI41J)
CONTINUE
CALL DESIGN
CALL GAIN
IF (MODEWNE.7) GO TO 49 .
IDG=IDGT : :
CALL LINV2F (VyNS»104U+sIDGWKAREAyIER
CALL UERTST(IER6HLINV2F)
CALL USHWFM (LOHMATRIX UT2910sU9elO9NSeNSe4) t¥e
CALL tranl{Uy¢NSyNS)
CALL USHAFM (10HMATRIX U :910sUpl0eNSoNSy&) tes i
CALL SENS
CALL COST(CJINEW)
WRITE (547) CJUNEW 158
FORMAT (1Xs*NEW COST='3E15.6) 186
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00057
000538
00C59
00C60
00061
00062
00063
00064
00065
00066
06067
00068
00069
00C70
00C71
00072
00€73
00074
00075
00076
00C77
000678
00079
00C8¢
00c81
00082
00083
00084
00085
00086
00C87
00088
00089
00690
00091
00€92
00093
00094
00095
00096
00097
00098
00099
00100

aAOOoOOn

50

60

70

80

100

90

ORIGINAL PAGE 19
OF POOR QUALITY ji

IF (CINEW.GE<CJ} GO T 50
IF (INJGE.N) GO YO 100
CJ=CJUNEW

IN=[N+1L

KN=KN+ L

60 Y0 30

DO 60 Il=14NI

DO 60 1J=14NS
XXCITgIJ)uXX(IT oI J)+D*G(IIs1J)
CONTINUE

IF (KN.EQ.1) GO TO 70
WRITE (593) KNsD

FORMAT (1X-I3438H Steps with present gradient and dmin=ysE15.6 éh’ ‘
lelOHwere takeny/sLX923HLAST STEP NOT ACCEPTED!) ;

KN=1

CALL GRAD

GO0 7O 30

DH=D/2

WRITE (548) DH

FORMAT (L1X923HLAST STEP NOT ACCEPTED!+/

19 LX921HSTEP SIZE REDUCED TQO:4E15.6)

IF (DHLT.DMIN) GO TO 60

D=DH

Ga 70 30

WRITE (594)

FORMAT (1Xs36HYou are in d/2 neighborhood of Jmin!)
IFL=1 i
CALL DESIGN

CALL GAIN

WRITE (545) CJNEW

FORMAT (1Xe14HCost Function=sE15.6)

CALL USWFM (LOHMATRIX V 24109VelO9NSeNSe4) A
CALL USWFM (1O0HMATRIX XX29109sXXyLlOgNI¢NSy4) 1ee
CALL USWFM (L4HGAIN MATRIX F2elagFelOsNIyNSs4) 18
CALL USWFM (12HMATRIX AHAT:412,AHAT3104NSeNSy4) &%
IF (IFL.EQ.15 GO TO 90

WRITE (546)

FORMAT (1Xs28HWish to continue the search?)

READ (5y%) KX

IF {KK.LE.O) GO TO 90

CJ=CJNEW

GO TnO 10

RETURN

END

80
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00001
00002
000013
00004
00005
00006
00C07?
000038
00009
00C10
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022

L PAGE 1S
g?\(‘i:\gg QUALITY

(A AZIEES AR RS R ERA RIS RS YRR SRR RS RTE RS2 Y ¥

CESTRANEREBRREAENER RN RSN ERGHEANNBEPIS RIS RN ESREE S,

SUBROUTINE GCOST(CJ)
C~Function: Calculates the COST function for Gain Reduction.
C=IMSLL routines called: =
C-Spectral Assignment routines: =-
C~Logical cdevices; Input Unit: - OQutput Unit: (s5)
C- Storage Unit(s): -
C=Random Access Files: -
REAL A(lOy10)yB(10910)+C(10,410)
REAL AL(10, 10).F(10.10).AHAT(10.10)
COMMON/AUG/F o AHAT/PAR/ZAL
COMMUN/SYS/AsBeCe ZEROs IOGTyNSyNIyNO
CJI=FLOAT(O)
DO 10 I=1,yNI
DO 10 J=1,yNS
CI=CJU+AL(I4yJ)*(FlloJ)%*%2)
10 CONTINUE

c WRITE (5,1) CJ 14

C 1 FORMAT (Lx.sncosr-.51s.b) t4e
RETURN
END
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00001 CEPRB SRR AR EPREBEFRRRR SR USRS RS RS R RARRRR SRR BRSNSk b kb e}
00002 CHEEBARANRRE RN LR A SR ORI R LA G R RRE AR E RN IR SRR R ER BN
00C03 SURROUTINE GGRAD

00004 C=Function: Calculatas the Gradient for Gain Reductione.
00005 C~IMSL routines calied: UERTST USWFM,LINV2F,

00006 C=Spectral Assignment routines: DBNORM4PFX,. , .
00Q¢07 C-Logical devices; Input Unit: - Qutput Unit: 5

00008 C~- Storage Unit(s): IU=20+J for J=14NS.

00009 C-Random Access Files: FORxx,DAT where xx=20+J .

00Cl0 C GRA™{ENT ARRAYAS

00011 REAL AL(10410)9G(10410)4AUXLI{10+10)4AUX2(10410)4AUX3(10,410)}
gocL2 . NULL SPACE ARRAYS

000113 REAL ML(L10+10)eNL(10910)9ALPHA(20+20) +BETA(20,20)
C0ClL4 REAL NLC(10920)4PLC(10+20)4MLC(10,20)

00015 REAL STAR(20520),QL{10420)4RL(10,20)

00cC16 C AUXe ARRAYS

00017 REAL WKAREA(130)

00018 C MODE 3 ARRAYS

00019 REAL XX(10510)9VA(20)9E(20)9X(20)4sLRE(LO)SLIM(L0)sWJ(10)
00620 REAL W{104,20)4V(10910)sVINV(10410)4F(10510)9AHAT(10,10)
00621 REAL A(10910)9B8(10410)4C{(10,10)

00022 COMMON/SYS/AsBeCy ZERDy IDGT s NSe NI oND

00cC23 COMMON/AUG/F o AHAT/EIG/LRESLIM/PAR/AL/GR/G

00024 COMMON/VEC/VASEsXoWJoWsXXyVeVINY

00¢25 COMMON/NSPA/MLyNLs NLCoPLCyMLCy STARyQL 9 RL

00026 COMMON/AUX/AUX19AUX24AUX3

00027 c WRITE (5,1) 1%
00028 c 1 FORMAT (LXy*SUBROUTINE GGRAD#+3+44+++++4444+447) 1%%
00029 CALL LINV2F (VyNSe104YINV,IDGT s WKAREAGTIER)

00030 CALL UERTST (IERs6HLINV2F)

00031 C CALL USWFM (12HMATRIX VINVS4124VINY3109NSeNSy4) 1%%
00032 J=1

00033 10 CONTINUE

00034 IRS=202

00035 IU=J+20

00036 OPEN (ACCESS='RANDCM*yRECURD SIZE=IRS,UNIT=IU

00037 LoMODE="BINARY* s DEVICE="DSK*yDISPOSES'SAVE")

00038 CHEkbkskerend [s Lambda=Jd real? ¥ERER Ak s s kR b hkehkbbnh g
00039 READ (IU'L1) LRE(J)HLINMCJI)

00C40 IF (ABS(LIM(J)}.GT.ABS(ZERGO)) GO TO 30

00C41 Credxssrsessd® Find partials of J wrt elements of [XX)y real case*s
00042 READ (TU'3) ((NLCILsIJ)yIJmlyNTI)olI=1,NS)

00043 READ (TU'4) ((MLCIIsIJ) sTU=1yNI)oII=L,yNI)

00C44 ¢ CALL USKWFM (LOHMATRIX NL2910sNL91Oy9NSyNIy4) 1%
00045 € CALL USWFM (10HMATRIX ML:4104MLs109yNI9NIs4) 1%
00C46 G TQ 15

00047  Costsesssssssssss Find complex partials S4843802ReRssestssrtats s
00C48 30 IS=NS+NI

00049 NI2=2%N]
Q0G50 NS2=2#¥NS
00051 INS=NS+l
004052 READ (TU'3) (INLC(IIsTJd)9IJd=141IS)sII=1L4NS)
00053 READ (IU'4) ((PLC(II4IJ)sIJd=1,15)y11=1,yNS)
00C54 READ (TU'S5) ((MLCUIIsI1J)eldmlsIS)sIl=1eNI)
00C5¢% READ (1U'6) ((QLIIIsIJ)9I1Jm1yNI2)yII=14NS)
00C56 READ (IU'7) ((RL(IIsIJD)+IJ=mLlyNI2)yTInLyNS)
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00057
00058
00059
00C60
00061
00¢s2
00063
00064
00065
00066
00067
00068
00C69
00C70
00071
00072
00073
00074
00075
00076
00077
00078
00C79
00080
00081
00082
00083
00084
00C85
00086
00087

© 00cas

gooe9
00C90
00C91
00092
00C93
00094
00C95

OOOOO

c

15

2
100

15G

70

75

ORIGINAL PAGE iS
OF. POOR QUALITY

CALL USWFM (LIHMMATRIX NLC:9lLoNLCyLOsNSsISs4)
CALL USWFM (L1HMATRIX PLC29ollePLCyLlOsNSsISe4)
CALL USWFM (11HMATRIX MLC:slloeMLCelOeNIoISe4)
CALL USWFM (LOHMATRIX QL29109QLoLOWNSyNI2,44)
CALL USWFM (10HMATRIX RL291OsRLeLOGNSINI2Z2v4)
DO 100 I=1,4NI

G(]+J)=FLOAT(O)

Kd=J

Ki=T{

CALL PFX(KIsKJ9IFLAG)

IF (IFLAG.NE.O) GO TO 150

DO 100 IP=1,4NI

DO 100 IQ=1,4NS

G loJ)=GlIoJ)+2%AL(IPHIQ)XF(IP,IQ)*AUX3(IP,]1Q)
WRITE (5+2) IPsIQeledsGllsJ)

CONTINUE

IF (IFLAG.EQ.1) J=Jel
IF (J.GE.NS) GO TO 200
JuJel

60 TO 10

JO=J+l

DO 70 1IP=1,NI

DO 70 1Q=14NS

G Iod)=GlIygJ)+2%AL(IPIQ)I*F{IPHIQ)*W(IP,1Q)
CONTINUE

G(IyJD)=FLOAT{O)

DO 75 IP=1,NI

D0 75 [Q=1,4NS
G(IoJD)=G(TI9JD)+2%AL(IP,IQ)*F(IP41Q)*.X3(IP,IQ)}
CONTINUE

GO TO 100

CH¥sstsasressss Print [G)y then tind [GI/I1IGI! *esrrnx

c

200

CONTINUE

CALL USWFM (11HMATRIX [G129l1lsGelOsNIsNSs4)

CALL DENORMINI¢NS)

CALL USWFM (lé6HGradient matrix2el69GelOsNIsNSe4)
PETURN

END

1s
15
tes
ten
1o

t48
FORMAT (20Xs"PF*912+129°/X"9129124" = 4E15.69 PARTIAL SUNS )i #s

> g

T

83



00001
00002
00003
00004
00005
00006
00097
00008
00009
00cCl1a
0dCl11
nool2
00013
00014
00015
00016
00017
000138
00019
gocz2a
ooc21
00022
00623
00024
00025
0002¢
oocav
00028

' 00029

00cC30

ORIGINAL PAGE 3
OF POOR QUALITY

CORERIBR NS RN R AR B ER AR E SR FRRR SR RS ER R AARRR SRR SRR BR R SRR bRk h &
CEEERPERERERRRRRENER NSRS SRR R RS SRR RS SRS N RS A RA R AR EBERE RS EREE 4
SUBROUTINE INSTEP
C=-Function: Called by PFX calculates [AUX3I={[AUXL]I=[AUX2]1)*[VINV]
C=INMSL routines called: UERTSToVMULFF9 (USWFM),
C-Spectral Assignment routines: =
C-Logical devices; Input Unit: - Output Unit: (5)
C- Storage Unitlis): -
C~Random Access Files: -
REAL AUX1(1l0310)+AUX2(10410)4AUX3(10s10)
REAL XX(l0910)4VA{20)9E(20)+X(20)9WJILLD)
REAL W(10910)4V(10+10)sVINV{10910)4sF{10910)9AHAT(10U»10)
REAL A(10491G)+B8(10410)sC(10410)
COMMON/VEC/YASE o Xohd oW XXy VyVINV/AUG/F9AHAT
COMMON/AUX/AUX15AUX24AUX3
COMMON/SYS/AsBsCyZEROyIDGTyNSyNI9ND
c CALL USWFM (7HLAUXL1)297 9AUXL1310eNI¢NSs4) L 4
c CALL USWFM (7HTAUX212974AUX29109NSeNSs4) 148
CALL VMULFF(F4AUX29NIgNS9eNSe109105AUX3410yIER)
. CALL UERTST(IERs6HYNMULFF)
c CALL USWFM (7HLAUX3)3479AUX39103NIyNSy4) 148
00 10 II=1,4NI
DO 10 IJ=1,4NS
AUX2(T I, I )=AUXL(IIsId)=AUX3(IIs1IJ)
10 CONTINUE
CALL VMULFF{AUX29VINVoNI¢NSeNS9109109AUX391041ER)
CALL UERTST(IERs6HVMULFF)
c CALL USWFM (7THIAUX312979AUX343109NI¢NSs4) 14
RETURN
ENO
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00COo1
00002
00003
00004
00005
00006
00007
00008
00009
00cC10
0ocCl1
00012
00013
00014
00015
0oolé6
0001L?
00018
00019
00020
00G21
00022
00023

ORIGINAL PAG
E IS
OF POOR QuALITY

CHIRRARE RN RS E RN CLA0RE RS RRRRE RN RS AR NRE R EERENRR BRSO SR ERE U AR R HD
CHICEPLE LR R RO LR R RS RN R RN RSB ARE P 4SPGO S SRR ERERR O
SUBROUTINE OBNORM(NIGNS)
C=Functlion: Returns a normalized NIxXNS matrix in itseif,
C~IMSL routines called: -
C=Spectral Assignment routines: =
C-Logical devices; Input Unit: - Output Unit: -
C= Storage Unit(s): =
C=Random Access Files: =
REAL G(L0910)yNORM
COMMON/GR/G
NORM=FLOAT(O}
DO 10 I=; NI
DO 10 J=1yNS
NORM=NORM*GiIgJ) ®e2
10 CONTINUE
NORM=SQRT(NORM)
DO 20 I=1,NI
DQ 20 J=1,4NS
G(Ioed)aG(IoJ)/NORM
20 CONTINUE
RETURN
END

85

o e P RS et s



e n

B Riifestamn St e

00C01
00002
00003
00004
00005
00006
00007
00cos
00009
00cClo0
ooclL1
00G12
00013
00C14
00C15
00016
00017
000138
00C19
00020
00c21
00022
00023
00024
00GC25
00026
00C27
00c28
00029
0003¢C
00C31
00032
00033
00034
00035
00036
00C37
00c38
00039
00C40
00C41
00C42
000413
00044
00045
00C46
00047
00048
00C49
00050
00651
00052
00053
00C54
00C55
00056

GE 13
GINAL PRGE =
g‘;\ S OOR QUAL\TY

W IT Iy Y P e e P P e P Y PP R I i 3 Y]
CESAB SR EABE RS EREAERER SR SIS ERERSESRRESRSEASRERE SRS RAEESELEEBEE S5 S
SURROUTINE DESIGN
C=Function: Given a Designater matrix [X])y calculates (V],
C~IMSL routines called: UERTSTsVMULFFy (USKFM).,
C=-Spectral Assignment routines: -
C-Logical devices; Input Unit: - CGutput Unit: (5)
C- Storage Unit(s): IU=20+J
C~-Random Access Flles: FORxX.DAT where xx=20+J for JmlyNS.
C NULL SPACE ARRAYS
REAL ML(10410)4NL(10,10) .
REAL NLC(lOvZOD,PLC(lOoZO)9H;C(10020i
REAL STAR(20520)+40L(10920)5sRL(10,20)
C MODE 3 ARRAYS
REAL XX(10910)9VA(20)9E(20)4X(20)yLRE(LO)9LIM(10)4WJI(10)
REAL W(10910)9V(10510)4VINY(10510)
REAL A(10+10)+B(10510)4C(10510)
COMMON/SYS/A9B9CyZERDyIDGT 9NSyNI9ND
COMMON/EIG/LRELLIM
COMMON/VEC/VASE s XolidsWeXXsVoVINY
COMMON/NSPA/MLINLoNLCoyPLCoMLCySTAR,QLsRL

C WRITE (5,1) 158
¢c 1 FORMAT (1X9*SUBROUTINE DESIGN ++444 44244044344 444") (63
IRS=202
J=1
10 [U=J+20

OPEN (ACCESS='RANDCOM®yRECORD SIZE=IRS,UNIT=]U
LyMODE=*BINARY* 4DEVICE='DSK®*yDISPOSE="SAVE®)

CHsertrtrbrketss [s Lambda=J real? *srkb bbbk iRk hbx okl kE
READ (IU'L) LRE(JYSLIM(S)
IF (ABS(LIM(J)).GT.ABS(ZERCO)) GO TO 30

CHssk stttk ®k Find real VAsJ=th column of [V] ¢k kbt
READ (IU'3) (INL(TITIsIJ)osIJmlgNI)oeII=1yNS)

c CALL USWFM (10HMATRIX NL29y10oNL9sLOsNSeNIs4) 1R 2
DO 20 IV=1,4NI .
X(IV)=nXX{IVyd)

20 CONTINUE

Cesresedy Find VA=[NLI*X and put it in J=th column of [V] #*essss
CALL VMULFF (NLyX9NSyNI919109204VA4209IER)
CALL UERTST (IER96HVMULFF)

c CALL USWFY (10HVECTOR VA2 93104VAgNSele4) 1%
D0 25 1IV=14NS
YIIVyJ)=VA(TV)

25 CONTINUE

29 IF (J<GE.NS) GO TO 100
J=J+l
G0 TO 10

Cedtassintsssrsss £ind complex VA'S #4548 4488 5088004088 40000 48
30 INT=NI+1
NIZ=2#*NI
NS2=2#%NS
INS=NS+1
READ (IU'6) ((QLUTIeIJ)9TJI=1LsNI2)sI1I=14NS)
READ (IU*7) ((RLUIIsIJ)oIJmLoNI2)9II=14NS)
c CALL USWFM (10HMATRIX OL249109QLs109NSeNI244) s
c CALL USWFM (LOHMATRIX RL29109RLsLOWNSeNIZe4) 1AL
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00C57
00058
00059
00C60
00Cé61
00062
00063
00C64
00065
00066
00067
00068
00069
00070
00C71
0o0cr2
00073
00074
00075
00076
00077
00078
00G79
00cCs80
00081
00032
00083
00084
00085
00086
00087
00C88
00089
00090
00C91
00092
00093
00094

ORIGINAL pagE
i
OF PooOR QUAers

IC=J+l
Csssees Form [STAR) and double I.ﬂgth X $obsbssPS st dbsksbeEn
DO 135 [I=14NS
00 135 [J=14NI2
STAR(IIZIJI=QL(IIoIN)
135 CONTINUE ,
. D0 140 II=INS,NS2
DO 140 [J=1yNI2
IDUM=] I=NS
STAR(IISIJ)=RL(IDUMyIJ)
140 CONTINUE
C CALL USWFM (L12HMATRIX STAR29129STAR9204NS29N[254) ! 6%
D) 40 IV=1,4NI1
X(IV)=XX(1IVed)
40 CONTINUE
DO 50 IV=INIsNI2
IVDUM= IV=NI
X(IV)=XX({IVDUM,IC)
50 CONTINUE -
(M CALL USWFY (1OHVECTOR XT:9l09XeNI2y1ls4) 1%s
Ceess¢ Find VA=(*].X and partition it to [V1js (V] j¢l **esssesss
CALL VMULFF (STARyX9NS29NI12914204209VA420,41ER)
CALL UERTST (IER6HVMULFF)
c CALL USWFY (LOHVECTOR VA3 9109VA4NS2¢194) _ L 2
D0 60 1V=1,4NS
V(IVsJd)=VALLIV)
IVD=IV+NS
V{IV,IC)=VA(IVD)
60 CONTINUE
J=1C
GO TO 29 :
Cessxssssrbise® Print (V1] SRR AR R SR RN RN R G P BT E R e SR
100 CONTINUE

c CALL USWFM (11HMATRIX [V124119VelO9NSeNS»4) 158
C WRITE (542) tes
c 2 FORMAT (LX¢'SEXITING DESIGN suessasmsazsassa’) 1¢s
RETURN
END
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00001
00002
00003
00004
00C05
00006
00007
ooqos
00009
oocClLo
00011
00012
00013
00014
00015
00Cle
00017
00018
00019
0oc2o
ooo021
00022
00cC23
00024
00025
00026
00027
0o0c28
00029
00C30
00031
00032
00033

00034

00C35
00C36
00037
00038
00039
00040
00041
00C42
00G43
00044
00045
00C46
00047
00C438
00C49
Q0c5¢
00051
00052
00053
00054
00C55
00C56
00057
00C58
00059
00C60

IGINAL PAGE 3
gFR POOR QUALITY

COEPEEIBEREEERERRR L NGRS ARAABEERBEBSRESERSEEEEPRERIEHRER SRS S
CHRERAREERAARAIRELR SRR S SR EER RN RAARR SRR E LRSS SARSR SRR
SUBROUTINE PFX(19JyIFLAG)
C=Function: Returns plF1/piIxlij .
C=IMSL routines called: UERTSTsLLSOF s VMULFF o (USWFM),
C-Spectral Assignment routines: INSTEP.
C-Logical devices; Input Unit: - Output Unit:s (5)
C- Storage Unit(s): -
C-Random Access Files?: =~
C GRADIENT ARRAYAS
REAL AUX1(10,10)3AUX2(10410)9AUX3(10y10)
C NULL SPACE APRAYS
REAL ML(LO0s10)eNL{10y10),ALPHA(204920)4+BETA(20520)
REAL NLC(10420)9PLC(LO920)9MLC(10,20)
REAL, STAR(20520),QL(10+20)4RL(10420)
C AUX< ARRAYS
REAL WKAREA(130)9H(20)
C MODE 3 ARRAYS
REAL XX(10510)9VA(20)9E(20)9X(20)9LRE(L0)4LIM(LO0)oWI(10)
REAL W(Ll0s10)9V(1091C)yVINV(10910)9F(10910)9AHAT(10410)
INTEGER IPA(20)
REAL A(1l0410)4B(10410)5C(10,10)
COMMON/SYS/AsBsCeZEROyIDGT ¢NSeNIoNO
COMMON/CIG/LRESLIM
COMMON/VEC/VAEsXsWJoWa XX9VyVINY
COMMON/NSPA/MLsNLsNLCoPLCyMLCy STARyQLsRL
COMMON/AUX/ZAUXL15AUX2,4,AUX3
CHreassassedsss [s Lambda~d real? S*54E353 6363850 RRESRS R DRk E%
IF (ABS(LIM(J)).GT.ABS(ZERD)) GO TO 30
Cosnsrbeatssex Find partials of 4 wrt elements of [(XX]s real casess
D0 15 II=1eNI
DO 15 IJ4=14NS
AUXL(II,IJ4)=FLOAT(OQ)
IF (TJ.EQeJd) AUXL(IIolJd)==ML(II,I)
15 CONTINUE
DO 20 II=14NS
DO 20 1J=14NS
AUX2(II+sI14)=FLOAT(Q)
IF (IJeEQeJd) AUX2(IIoIJd)eNL(TIoI)
20 CONTINUE

C CALL USWFM (7HILIAUX1124979AUX1910sNIyNSy4) 144
c CALL USWFM (7HLAUX2]3479AUX29109NS9NSe4) %%
CALL INSTEP
IFLAG=0
GO TO 999

Coessranrssssstss Find complex partials *+E#SSReRRsseesn bt bttt on
30 IS=NS+NI
NI2=2%*N]
NS2=2%#NS
INSaNS+1
JO=J
JC=Jsl
INOW=]
Cesses FORM [STAR]y [ALFHALS[BETA] $e¥49383348480884488558040 08
DO 110 II=14NS
D0 110 IJ=1sNI2
STAR(ILINIJI=QL(ITy1J)
IDUM=TTI+NS
STAR(IDUMsTIJ)=RL(ITyIJ)
110 CONTINUE
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00Ceol
00062
000613
00064
00065
00066
00067
00068
00C69
00070
00071
00cC?72
00G73
00074
00075
00076
00077
ocGze
00C79
00¢Gac
00081
00082
00083
00C84
00085
00C86
00087
00088
00089
00C90
00C91
00092

00C93
00C94
0009¢
00096
00097
oocae
00C99
00100
00101
00102
00103
00104
0010%
00106
00107
00108
00109
00110
00111
00112
g0113
00114
00115
00116
00117
00118
00119
00120
00121

135

140

185

190
50

55

c

ORIGINAL PAGE I3
OF POOR QUALITY

CALL USWFM (L2HMATRIX STAR:9L29STAR9209NS29NI204) 14#
DO 135 II=L4NS
00 135 I[J=1,1S
ALPHACTII IJ)=NLC(IIy5J)
CONTINUE
D0 140 II=INS.NS2
DO 140 IJ=1,IS
IDUM=] I=NS
ALPHA(TIIy[J)==PLCUIDUMy I J)
CONTINUE
CALL USWFM (14HMATRIX ALPHA 24144ALPHA9209NS291S5+4) %¢
00 185 I[I=L4¢NS
DO 185 IJ=1,1S
BETA(IIZIU)=PLC(IIZIJ)
CONTINUE
DO 190 II=INSsNS2
DO 190 IJ=1,I15
IDUM=IT=NS
BETA(IIoIJ)=NLCITIOUMsILJ)
CONTINUE
CALL USWFM (L3HMATRIX BETA 29134BETA9209NS291594) i
CONTINUE
DO 55 II=14NS2
E(IT)}aSTAR(IT,INONW)
VACIT)=STAR(IIoINOK)

CONTINUE .
CALL USWFY (19HI-th coluinn of [*]12319¢E9yNS29194) 1%
CALL USWFY (19HI=th column of [*]1:,199VANS29144) 1%

CALL LLSQF (ALPHA9209N3231S59Es—=1e0sIS9X9HsIPAyIER)
CALL UERTST (IER+s6HLLSQF )
CALL USWFVY (15HVECTOR [TM11-I3415eX9e1Sy1ls4) %%

C*** Form E=[MLCI*[TM1)i and put E in J=th column of [(AUX1l] **s¢=%

180

c

CALL VMULFF (MLC9XoNIsISs191095204E9204IER)

CALL UERTST (IER6HVMULFF)

CALL USWFVY (1OH[AUX11=J 29104E9NI9le4) ise

DO 180 [v=1l,IS

X(IV)=FLOAT(OQ)

CONTINUE

CALL LLSQF (BETA920¢NS2 9IS eVAy=1.0sISeXeHsIPALIER)

CALL UERTST (IER6HLLSGF )

CALL USWFY (15HVECTOR [TM2]=I29159X9ISsle4) 1%

C*% Form VA=S[MLC)*[TML]i and put VA in J+lth column of [AUX1l) *#x

60

70

CALL VMULFF (MLCsXsNTsISyL19109209VA420+IER)

CALL UERTST (IER,6HVMULFF)

CALL USWFY (1O0H{AUX1]J+124109VAeNIsly4) L %8
DO 60 II=14NI

DO 60 IJ=14NS

AUXL(I T2 IJ)=FLOAT(Q)

IF (1J.EQ.JD) AUXL(IT#IJ)=E(LI)

IF (IJEQeJC) AUXL{IIoIJ)mYA(LI)

CONTINUE

CALL USWFM (BHLAUX1) 2485AUXL1eLlGaNIgNSy4) 8%
DO 70 II=L14NS .

DO 70 IJ=1l,NS

AUX2{ITI+IJ)=FLOAT(O}

IF (1JeEQedD) AUX2(ILsIJ)=QL(IL,INOW)

IF (IJ.EQeJdC) AUX2(TI-IJ}=RL{II-INOW)

CONTINUE

CALL USWFM (BHIAUX2) 2485AUX29109NS9NSe4) 1%
CALL iNSTEP

IF (INCW.NE.I) GO TO 999
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00122
001z :
00124
00125
00126
00127
00128
00129
00130

80

999

IFLAG=1

00 80 1I=LlyNI

00 80 IJ=14NS
NEITsTIS)=AUX3(IIs]1J)
CONTINUE

INOW=] NI

G0 TO 50

RETURN

E€ND

)
ORIGINAL PAGE 13
OF POOR QUALITY
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00001
00go02

00003
00004
00005
00C06
00Gc07
00008
00609
00Cl0
00C11

oool2

00013
00014
00015
Q0016
00017
00oCL8
00019
00020
00021
00C22
00C23
00024
00c25
00C26¢
00027
00028
00029
00C30
0o0c31
00032
00033
00034
00C35
00C3eé
00037
00038
00039
00C4C
00C41
00042
00C43
00C44
00045
00046
00C47
00048
00049
00C50
00051
00052
00053
00Q54
00C55
00056
00057
ooc58

ORIGINAL ?m‘a 3
OF POOR QUAL

At L2 e R T Py P P Ty PP T S PP L P AL T Y

CHESS SRR FEERERER VSRS EFEERERESEC R RSN RSB RIS ERATASARARB UGS S B0 Y
SUBROUTINE MQODE?7
C=Function: Main routine for Sensitivity Reductions.
C=IMSL routines calfed: UERSET UERTSTHLINV2F USKFM,
C~Spectral Assignment routines: SEARCHyTRANySGRAD,SCOSTHSENS,
C-Logical devices; Input Unit: 5 Cutput Unit: 5
C=- Storage Unit(s): TU=204JUT=20¢NS+1,IU=20¢J for J=1lyNS.
C=Random Access Files: SYSTEM,DATyCURRNT, DAT.FORxx.DAT where xx=20¢+J.
REAL HKAREA(13OD,U(10910)
C GRADIENT ARRAYAS
REAL L(lO)vP(lO)9DAD(10910).DBD(10'10,QDlHU(IOQIOl
C INULL SPACE ARRAYS
REAL ML(104910)4NL(L20910)
REAL NLC(IO'ZO)oPLC(IO.ZO),HLC(IOgZO)
REAL STAR(203520)+QL(10520)4RL(10,20)
€ MODE 3 ARRAYS
REAL XX(10410)sVA(20)4E(20)9X(20)9LRE(L0)SLIM(L0)»WJ(10)
REAL W(10910)oV(10910)sVINV(10520)9F(20510)4AHAT(10,10)
REAL A(10510)9B(10,10),C(10,10)
COMMON/SYS/A9BoeCyZERDy IDGToNSeNIyND

COMMON/AUG/FoAHAT/EIG/LREGLIM/WET/LsP/GR/G/SEN/DAD+DBDyDAHD/LEG/Y

COMMON/VEC/VAsE9XelyNoXX9VeVINY
CUNHUN/NSPA/HL1NL)NLC9PLC!HLC!STAR'QLQRL
EXTERNAL SCOSTsSGRAD
CALL UERSET(3,LEVALD)
IU=20
READ (TU'1) NSyNIsNOyIDGT9ZERD
READ (TU'2) ((ACITIIJ)yIJ=LoNS)slI=1yNS)
READ {IU'3) ((B(IT9IJ)yIJ=1sNI)yII=14NS)
TIUT=204NS+1
OPEN (FILE*'CURRNT.DAT'QACCESS"RANDUH"RECURD SIZEw102
LoUNIT=IUT yMODE=*BINARY? yDEVICE="DSK* yDISPNSE=*SAVE?)
READ (TUT®1) ((V(IIeIJ)ylJd=LyNS)eII=1yNS)
READ (IUT'2) (UIXX({IIsIJ)sIJ=1yNS)oII=1lyNI)
READ (IUT'4) ((FUITyIJ)slJd=LaNS)eII=1,yNI)
READ (IUT'S) ((AHAT(IIeIJd)slJ=1lyNS)sII=lyNS)
CALL USWFM (LOHMATRIX V 331094VslO9NSeNSy4) 1%%
CALL USWFM (10HMATRIX XX29lOeXXelO9NIgNSe4) 1%
CALL USWFM (14HGAIN MATRIX F2414sF9y10sNIgNSs4) 15
CALL USWFM (12HMATRIX AHAT:3129AHAT9109yNSsNSy4) %%
DO 30 J=14NS
IU=J+20
[RS=202
OPEN (ACCESS='RANDOM',RECORD STZEsIRS UNIT=IUV
LyMODE=*BINARY " 4yNDEVICE='DSK' yDISPOSE=?SAVE?)
READ {IU'1) LRE(J)LIM(J)
39 CONTINUE
WRITE (S541)

1 FORMAT {(1X920(1H*)}30H MODE 7:SENSITIVITY REDUCTION 920(1H%*),//

LelX923H Set weighting factors2e/
291x934H Eigenvalue welighting factors are?)
00 10 1V=14NS
LIIV)=FLOAT(1)
WRITE (593) IVeL(LIV)
3 FORMAT (1X92HL{31292H)moF154.6)
10 CONTINUE
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00059
00C60
00061
00062
00063
00064
00065
00066
00C67
00068
00069
00070
00C71
00072
00073
00074
00075
00076
00077
00078
00079
00080
00081
00082
00083
00C84
00C85
00086
00087
00088
00089
00C90
00091
00C92
00C93
00C94
00095
00096
00097
00098
00C99
00100
0c101
00102
00103
00104
00105
00106

: 1S
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WRITE (545)
5 FORMAT (1Xy15HWish to change?)
READ (S5.¢) KL
IF {(KL.LE.O) GO TO 11
READ 159%) (L(IV)yIV=lyNS)
1L WRITE (542) ‘ '
2 FORMAT (LXy34HEigenvector weighting factors aret)
B0 E5 JV=1l,4NS
P(IV)=ELOAT(])
WRITE $5+4) IVHP(IV)
4 FORMAT (L1X32HM(9I292H)=ogFL15.6)
15 CONTINUE
WRITE (545)
READ (5+%) KK
IF (KKeLEsOQO) GO TO 20
READ (S5¢%) (P{lV)y1lVYmLyNS)
20 WRITE (5,6)
6 FORMAT (1Xsl4HEnter [dA/dP]2)
READ (S59%*) ((DAD(IIsI2)sIJ=LogNS)oII=1yNS)
WRITE (547)
7 FORMAT (LXslé4HEenter [dB/aP)3)
READ (5¢%) ((NED(IToId) 1=l oyNI)3ITI=1yNS)
CALL SENS
10G=IDGT
CALL LINV2F (V4NSe10+UsIDGIWKAREASIER)
CALL UERTST(IERs&HLINVZ2F)

CALL USWFM (LOHMATRIX7UT:9109Us109NSeNSs4) 158
CALL tran({UsNSyNS)

CALL USWFM (10HMATRIX7U 2910sUs109NSeNSe4) tse
CALL SCOST(CS)

CALL SGRAD

CALL SEARCH(CJySCDSTsSGRAD7)
WRITE (IUT'1) ((V(IIsIJ)oTdmlyNS)yIT=1sNS)
WRITE (IUT*2) ((XX{IIsTJ)olJ=1yNS)olI=lsNI)
MRITE (IUT'4) ((FUIToIJ)sIJ=lyNS)y[I=1yNI)
WRITE (IUT'S) ({AHATUII»TJ) olJ=LyNS)oII=19NS)
CALL USWFM [10HMATRIX V 2410sVelOgNSeNSs4) e
WRITE (54902)

902 FORMAT (1X944HWISH TC DISPLAY THE NORMALIZED EIGENVECTORS?)
READ (54%) XS
IF (KS<.LE.O) GG TO 903
CALL DSPLAY (NS,ZERD)

903 CONTINUE
CALL USWFM (10HMATRIX XX:9lO0sXXelOgNIyNSe4) 158
CALL USWFM (14HGAIN MATRIX F24144F9109NIyNSv4) tas
CALL USWFM (12HMATRIX AHATS91l29AHAT10sNSeNSe4) ¥
RETURN
END
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00001
00002
00¢03
00004
00005
00C06
00007
00008
00009
00010
00011
00012
00013
00C14
00C15
00C16
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
0oc28
00029
00€30
00031
00632
00C33
00034
00035
00036
00037
00038
00039
00C40
00C41
00042
00043
00044
00C45
00046
00047
00048
00049
00050
00051
00052
00053
00054
00055
06056

00057
00058

ORIGINAL PAGE 1S
OF POOR QUALITY

CHERREB SRR E LSS R RE AR ERRRR SN U DREBEFISRESRREBIS SIS SRR NS E
CHSSEEBREPREN R SUBRREEPRESOVIRAEOHPSSEPRESEEASEAB RS AN P RORR R kbR
SUBROUTINE SCOST(CS)
C—-Function: Calculates the COST function for Sensitivity Reductione.
C=IMSL routines calieds (USWFM).
C~Spectral Assignment routines: IZK, and Function routine T .
C-Logical devices; Input Unit: = Output Unit: 5 :
Cc- Storage Unitis): = *
C=Random Access Files: ~
KEAL VI{10510),U(10410)4LT10)V4P(10)
REAL VJUL10)eVJIL(L10)yUJ(LOI5UJLIL0)LRECLOILIM(L10)
REAL XXU(10,10)9VA(2Q)4E(20)¢X(20)9WJI(10)
REAL W(10+10),VINV(10510) R .
REAL A{10910)4B{10410)+C(10,10)
INTEGER Q
COMMON/SYS/A9BsCHZEROyIDGToNSyNI4NO
COMMON/EIG/LRESLIM/NET/LP/LEG/V
COMMON/VEC/VASEy Xy hJdoHo XXy Vo VINY
CJ1l=sFLOATI(0)
CJ2=FLOAT(0)
DO 100 J=14NS
JC=J+l
RELJ=LRE(J)
XIMy=L IM(S)
WRITE (S5sL) LRE(J)oRELJISLINCI) o XIMJ 1¢%
1 FORMAT (LKo'LRE(JI=RELJI*92F15.69 'L IN(JII=XINI®92F15.6) ! %%
D0 10 IV=1,4NS
VJL(IV)I=FLOAT(O)
UJL(IV)=FLOAT(O)
VI(IVI=V(IVed)
UJ(IVI=U(IVeJ)
IF (ABS(XIMJ)LELABSVZERC)) GO TO 10
VIL(IV)I=V(IV,JC)
UJL(IV)=U(IV,4JC)
10 CONTINUE

Do

c CALL USWFVY(LLHVYECTCR VJiylly VJIyNSyly4) 155
c CALL USWFV{LLlHVECTGOR VJ124119YJL9NSeloe4) 1+
c CALL USWFY(LIHVECYOR Ud29lle UsdeNSele4) 1%
c CALL USHFEVZILIHVECYOR WJLiviisUL59NSele4) (%%

IF (ABS(XIMJI.LE.AHS(ZERO)) GG T 20
CIL=CIL+LIJIFEUT(LyVIsUII=TILoVILoUJL) ) *#24(T(1,VILoUJ)¢
LT(1sVIgUJL) ) %42)
GO TO 20
20 ClLluCJILl+L{JI*T(LoVIgUJ) #%2
30 SUM=FLCAT(0)
D0 50 1Q=1,4NS
QalQ ;
NJ=J ’
CALL ZK(QyNJGRELJ9XIMI9ZRESZIM) 20
SUMSSUM+ZRE®*247ZTM**2 :
50 CONTINUE
CJd2nCJ2+P(J)2*SUM
100 CONTINUE .
CJ=CJl+CJ2 3
WRITE (54+2) CJ1l4CJ2
2 FORMAT (LXs3HJL=9F15.695X93HI2m4F15.6)

RETURN
END
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00001
00cC02
00003
00004
00005
00006
00007
00008
06009
00010
00011
00012
00C13
00C14
00015
00016
00017
00c18
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00C29
00¢ 30
00C31
00C32
0033
00034
00035
00036
00037
00038
00039
00C40
00C41
00042
00043
00044
00C45
00046
00047
00048
00049
00050
00C51
00052
00053
00054
00055
00056
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CHESE4S2 XA FR60FERREARB USRS RAES SR IR EERERRERR ARSI H NSRS
(R IIIAY AL PRSI L T PSSR RS ARR 2222222 122 2d L]

SUBROUTINE SGRAN

C-Function: Caiculates ths Gradient for Sensitivity Reduction,

C=INSL routines called: UERTST+LINV2F,VMULFF USWFM.

C-Spectral Assignment routines: PUJDBNORMsPFX9ZKsFRACsFuncticn Te
C-Logical devices; Input Unit:? - Output Unit: 5

C- Storage Unitis): IU=20¢J for J=1l,4NS.

C-Random Access Files: FORxx.dat where xx=20+J,
C GRADIENMNT ARRAYAS

REAL G{10+10),U(104+10)4PJL(10410)94PJ2(10+10)4L(10)4P(10)

REAL VJ(L10)yVJL(L0)4PVIX(LO)sPVIXL(L0)yPVILIX(L10)4PVILXL(L10)
REAL UJI{LO0)sUJL{L0)yPUKX(10)9yPUKXL(10)PUKLX(L0)9PUKLXL(10D)

REAL VF(10)yVML(10)4UK(10),UKL(10)
REAL PUR(104910)4PUC(10410)4+PUCL(10,410)

C NULL SPACE ARRAYS

C AUX.

REAL ML{10410),NL(104510)
REAL NLC{10920)4PLC(10920)+MLC(10,20)
REAL STAR(20920)+QL(10420)+RL(10+20)

ARRAYS

REAL WKAREA(130)

C MODE 3 ARRAYS

10

11

REAL XX(10510)sVA(20)4E(20)4X(20)+LRELLODHSLIM(10)sWI(10)
REAL W{10510)sV(10410)oYINV(10,10)

REAL AUX1(10410),AUX2(10410)9AUX3(10+410)3AUX4(10410)
REAL DAD(10+10)408D0(10+10) ¢DAHD(10410)

INTEGER QoFLKoFL JyFLM

REAL A(10910)48(10410})4C(10410)
COMMON/SYS/A9BsCyZEROyIDGT9NSeNI9NO
COMMON/EIG/LRESLIM/GR/G/LEG/U/WET/LyP/PJI/PJLyP Y2
COMMON/VEC/VASEsXoehWJoWe XXy Ve VINY
COMMON/NSPA/MLONL9NLCyPLCyMLCySTAR,QLyRL
COMMON/AUX/AUXL 9 AUX29AUX3/SEN/DADsDBD¢DAHD/AAUX/AUX S
IGT=IDGT

CALL LINV2F (VoNS910sVINVSIGToWKAREASIER)

CALL UERTST (IER¢6HLINV2F)

CALL USWFM (12HMATRIX VINVZ29129VINVs10gNSeNSe4) 1 6%
IRS=202

J=1

FLJ=0

1U=J+20

RELJ=LRE(J)

XIMJI=LIM(J)

IF (ABS(LIM(J))GT.ABS{ZERD)) FLJ=1

IF (FLJ.EQ.L1) GO TO 12

DO 11 IV=14NS

VJ(IV)=V(IVyed)

UJCIV)=U(LIY,eJ)

VJLUIV)I=FLOAT(0)

UJLIIV)=FLOAT(0)

CONTINUE

READ (IU'3) C(INLUIJZs1J)elJUmsloNI)oeII=1gNS)

READ (TU'4) (IMLITToIJ)olJmlgNI)oII=1oNI)

CALL USWFM (10HMATRIX ML39109ML910sNI9yNIe4) 15
CALL USWFM (1OHMATRIX NL29y1O0gNL91OsNSeNIy4) 1e%
GO TO 14

C - R
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000%7
00058
Q0059
00C60
00C61l
00062
00063
00064
00065
00066
00067
00Co68
00069
Qoc70
00071
00072
00073
00074
00075
00076
00077
0oC7e
00079
00040
00081
00¢82
00c83
00084
00G85
00086
00c8?7
oocss
00089
00C90
00091
00092
00093
00094
00095
00096
00097
00098
00699
Qa100
00101
00102
00103
00104
00105
0010¢
00107
oo108
00109
00110
00111
00112

12

13
14

114

115

15

216

€18
ORIGINAL PAG

NI2=2¢NI

IS=NSeN]

READ (TU'3) ((NLC(IIsIJ)oIJd=1seIS)sII=14NS)
READ (IU'4) ((PLCUIIs1Jd)olJd=25IS)elI=14NS)
READ (TU®'S) ((MLC(ITeIJ)olJdmlyIS)sII=loN])
READ (TU'6) ((QLUII9IJ) o lJ=LloeNI2)sII=14NS)
READ (IU'7) ((RLOITI9IJ)eldmlyNIZ2)oIIm=14NS)
JC=Jel

D0 13 IV=1,4NS

VIL(IV)I=VY(IV,JC)

UJLITIY)=ULIV,JC)

CONTINUE

00 110 I=sLloNI

Ki=l

KJdsJ

CALL PFX(KIsKJoIFLAG)

CALL VMULFF(DBD9AUX3yNSeNI9NS910410yAUX49104IER)
CALL UERTST (IERyH6HVMULFF)

CALL USHFM (12HMATRIX AUX429129AUX49104NSsNSe4)
IF (FLJJNE.1) GO TO 115

CALL YMULFF(DBDyWoNSyNIyNS9104109AUX491041ER)
CALL VYMULFF{DBDsAUX3IyNSoNIgNSs10910sWel04IER)
CALL UERTST (IER.6HYMULFF)

DO 114 II=14NS

DO 114 1J=14NS

AUXIUTI 1 J)=swllIe1d)

CONTINUE

CALL USHWFM (12HHMATRIX AUX429129AUX49109NSeNSy4)
CALL USWFM (12HMATRIX AUX339129AUX3910¢NSyNSe4)
IF (FLJ.EQ.1) GO TC 1a

DO 15 1V=1,4NS

PVIXIIVI=NLIIV,I)

00 15 IW=14NS

WlIVoIN)=FLNAT(O)

IF (IWLEQ.J) W(IV,INW)=NL(IV,I])

CONTINUE

CALL PU(PUR)

TERM=FLOAT(0)

FLM=0

DO 116 M=14NS

IF (ABS(LIM(M)) GT.ASS{ZERQ)) FLM=]

MC=M4+]

DO 216 IV=14NS

VM{IV)=V(IVeM)

UK(IV)=U(IVeN)

PUKX{IVI=PUR(IVsM)

VML(IV)=FLOAT(O)

UKL(IV)I=FLOAT(0)

PUKLX{IV)=FLOAT(O0)

IF (FLM.NEJL) GO TO 216

VML(IV)=Y{IV,MC)

UKL{IV)=U(IV4MC)

PUKLX{IV)=PUR(IV.MC)

CONTINUE

IFIFLM,EQ.1) GO TO 316

* »
® %

TERM=TERM+L (M) S(T(24VMoUK)I+T (Lo VMyPUKX)} )T (15VM,UK)
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00113
00114
00115
00116
00117
oo113
00119
00120
00121
00122
00123
00124
00125
00126
00127
00128
00129
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
0G141
00142
00143
00144
00145
00146
00147
00148
00149
00150
0015
00152
00153
00154
00155
00156
00157
00158
00159
00160
00161
00162
00163
00164
00165
00166
00167
00168

R T LA U P
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OF PocR oumnf?

GO YO 116

316 TEPMsTERMOL(MIS(LT(2,VYMgUKDI=T(2oyVMLIUKL)#TILgVMePUKX)=T(1,VYMLyPUKL

c
116

c
C 201

L6

17

217

7
117

IX)IPUTOLyVMoUKI=T( Ly VMLsUKLY DT (29VMaUKLI*+T{29 VML UKI¢T(1,VMyPUKIL
2X)eTELoVMLyPUKX) ) ®(TILyVMLOUK)#T(LyVMoUKL)))

WRITE (7y%) TERM tee
CONT INUE

PILUT o Jdim28(LUJ)®T(LyPVIXIUSIOT(LsVIyUJISTERM)
WRITE (54201) I9d9PJLl(IyJ) tee

FORMAT(LX 9" GGGGGG [='g[2,%Jm? o [24'PULl{19d)m?F15.,6) 1%¢
GO T0O 29

INI=]+NI

DO L7 IV=1lyNS
PYIX{IV)I=QLIIV,l)
PYJIX1UIV)I=QLIIV,INT)
PYJIXCIV)=RL(IV,I)
PYJLXL(IV)=RLUIV,INI)

D0 17 IW=1lyNS
WlIVIN)=FLOAT(O)

IF (IWEQ.J) W{IVoIWI=QUL(IV,I])
IF (IWJEQ.JC) WUIVIWI=RL(IV,eI)
CONT INUE

CALL PU(PUC)

TERM=FLOAT(0)

FLM=0

DO 117 M=1,NS

IF (FLM.EQ.1) GO TO 317

FLM=0

MCuM+)

IF (ABS(LIMIM)).GT.ABS(ZERO)) FiLM=]l
D0 217 IV=14NS

VM(IVi=V (VM)

UK(TIV)I=U(IVeM)
PUKX{IVI=PUC(IVyeM)
VML(IV)=FLOATI(O)
UKL(IV)=FLDAT(OQ)
PUKLX(IV)=FLOATI(O)

If (FLM.NE.l) GO TO 217
VMYLLIV)=V({IVyMC)
UKL{IVI=U(IV,NC)
PUKLX(IV)I=PUC(IV4MC)

CONTYINUE

IF(FLMoNESL) TERM=TERMELIM)I*(T(29VMyUK)+TILyVMyPUVX)}ETLL1,VMyUK)

IF (FLM.NE.1) G0N TO 117

TERMTERMEL (M) ((T{2,VMsUKI=T{29VYMLyUKL)#T(LyVYMyPUKX)=T(1,VM]1
LyPUKLX) ) #(T{LyVYMaUK)I=T(LyVMLOUKLI)+(T(2VMsUKLj+T(24VNLoUK)
2¢T (Lo VMyPUKLX ) +T {1 oVMLoPUKX) I ®L{TITsVMLUK)+T(1eVMaUKL1)))

60 TO 117
FLM=(
CONTINUE

PULUT o d ) w2 (LIJ)* LT (LoPVIXgUII=TILoPVILXHUIL)I*(T(LyVIsUJ)=
LTCLaVILoUJLII{T(LePVIXIUILIATILyPYJILXUIII®(TILoVI1,UJ)
2T(1sVJIeUJL) ) ) +TERM)

DO 18 IVal,NS

DD 18 IWs=leNS

W(IVyIW)=FLOAT(O)

IF (IWeEUaJ) WUIV,IW)I=QL(IVINI)

s Azt s s e
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00169 IF (IW.EQ.JC) W(IVeIW)IaRLIIV4INI)

00170 19 CONTINUE

00171 CALL PU(PUCL)

00172 TERM=FLOAT(O)

00173 FLM=0

00174 DO 118 M=14NS .

00175 IF (FLM.EG.1) GO TQ 318

00176 FLM=0

00177 MC=M+)

00172 IF (ABS(LIM(M)).GT.ABS(ZERO)) FiLMs=]

‘00179 DO 218 IV=14NS

00180 VM(IV)=V{IVyM)

00181 UK(IV)=U(TIVeM)

00182 PUKXL(IV)=PUCLIIVyM)

00183 VML(IV)=FLOAT(O)

00184 UKL1(IV)=FLOAT(O)

00185 PUKLX1(IV)=FLOAT(O)

00186 IF (FLM.NE.1l) GO TQ, 6 213

00187 VML{IV)=sV (¥ MC)

oo188 UKLUIV)=U(IV4NC)

00189 PUKLX1(IV)=PUCL{IV4HMC)

0019¢ 218 CONTINUE

00191 IF(FLMeNEsL) TERM=TERM+LIMI*(T(3sVYMyUK)+T(LyVMyPUKXL) I*T(1oVM,UK)
00192 IF (FLM.NE.1) GO TO 118

00193 TERM=TERMLAMI*((T(39VMaUKI=T(39VMLoUKL)#+T{1LyVMyPUKXL)=T(1sV¥YN1
00194 LePUKLIXL))*¥(T(LsVMyUK)=TOLaVMLsUKLII¢(T(39VMyUKL)+T(3yVYML,yUK)
00195 24T (Lo VMo PUKLXLI#T{ Ly VML PUKXL) ) *(T(LyVMLyUK)+T{1yVMyUKL)))
00196 GD TO 118

00197 318 FLM=0
00198 118 CONTINUE

00199 PILUToJC)=2%(LUJCI*{ITILaPVIXLOUJII=T(LyPVILXL4UJILII®(T(LyVIsUJ)=
00200 LT(1eVILaUJIL) ) (T{LaPVYIXLoUJLI*TULyPYILXLGUJI)IS(T(L4VILUIIe
00201 2T{1eVIsUJL)I D)) +TERN)

00202 PJ2(1,JC)=FLOATI(O)

00203 20 PJ2(1+J)=FLOAT(O)

00204 M=l

00205 40 FLM=0

00206 MC=M+1

00207 IF (ABS(LIM(M))}.GT.ABS(ZERO)) FLM=1

00208 DO 45 TV=14NS

00209 VALIV)I=V(IVeM)

00210 VML(IV)=FLOAT(O)

00211 IF (FLM.EQ.l) VML(IV)=V(IV4MC)

00212 45 CONTINUE

00213 TERM1=FLOAT(O)

00214 TIML=FLOAT(O)

00215 TERML1=FLOAT(0)

00216 TIMNLL=FLOAT(O)

00217 SUMQL1=FLOAT(0) :
00218 SUMQ2=FLDAT(0)

00219 00 30 Q=14NS

vo22¢ KC=Q

00221 IF (M.EQ.J) GO TO 50 .
00222 V)=V (QyJ)

00223 VQJ1=FLOAT(0)

00224 IF (FLJ.EQ.Ll) VQJILl=V(Q,JC)
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00225
06226
00227
00228
00229
00230
00231
00232
00233
00234
00235
00236
00237
00238
00239
00240
00241
00242
00243
00244
00245
00246
00247
00248
00249
002979
00251
00252
00253
00254
00255
00256
00257
00258
00259
0026¢C
00261
09262
00263
00264
00265
00266
00267
00268
00269
00270
00271
Q0272
00273
00274
00275
00276
00277
002738
00279
0028¢

48

49

c
C 202

50

51

52

c
C 204

Na- . : . »

ORIGINAL PAGE s
POOR QUALITY

IF (FLJ.EG.Ll) GO TO 48

PQJIX=NL(Qy1)

PQJLX=FLDAT(O)

GO TO 49

PQJIX=QL(QyI)

PQJLX=RL(QyI)

PQJIX1=QL(Q,IND)

PQJILX1=RL{GQy INI)

CALL FRAC(KQoKJsMoLRE(M) yLIMIM)9LoUJoUJILyVMsVML4PQIXyPQJILX Y

LTERM1,TIML)

WRITE (59202) TERM14FRE+TIMLoFIMsJoIoMsQ ths

FOPMAT (1Xy*TERMLoFREZTIMLFIM® s4FL15.69/9LlX0 JelsMyQ'9412) 14
IF (FLJ.NE.1l) GO TG 50

CALL FRAC(KQ9KJyMoLREIM) gLIM(M) 9LloUJoUJLoVMoVMLIPQIX1oPQJLXLS

LTERM1L,TINM11)

CONTINUE

TERM2=FLOAT(0)

TIM2=FLOAT(O)

TERM21=FLOAT(0)

TIM21=FLOAT(0)

K=l

FLK=0

KC=K+1

IF (ABS(LIM(K)).GT.ABS(ZERO)) FLK=1

IF (FLK<NEol.AND.K.EQ.M) GO TO 58

IF (FLK.EQel.AND.K.EQ.M) GO TO 57

00 52 IValyNS

IF (FLJJNEoL) PUKX(IV)I=PUR(IV,4K)

IF (FLJJEQ.L) PUKX(IV)=PUC(IVyK)
PUKLX(IV)=FLOAT(0) ‘

IF (FLKJEQelsANDJFLJGNEL1) PUKLX(IV)=PURLIV4KC)
IF (FLK.EQal.AND.FLJ2EQ.1) PUKLX(IV)=PUC(LIVyKC)
PUKXL(IV)=FLOAT(0)

IF (FLJJEQ.1) PUKXLUIV)I=PUCLIIV,K)
PUKLXL(IV)=FLOAT(O)

IF (FLK.EQaloAND.FLJWEQ.1) PUKLXL{IV)=PUCL(IV4KC)
UKEIV)=U(TV4K)

UKL(IV)=FLOAT(O)

IF (FLK.EQ.1) UKL(IV)I=U(IV4KC)

CONTINUE

VaK=V (Q4K)

VOKL=FLOAT(O)

IF (FLK.EQa1) VOK1=V(0,KC)

CALL FRAC(KOQsKoMyLRE(M)oLIMEME 9 1oPUKXsPUKLX9VMo VML VOKy VAK L,y

LFREL1.FINL)
CALL FRAC(KQyKsMyLREIMISLIMIM) 929UKyUKLyVMyVMLsVAK,VAKLyFREGFIM)

WRITE (54204) TERM29FREYTIMZ9FIMeJdsIaMyQyK %%

FORMAT (1Xy'TERM2yFRESTIM24FIMY 44F 15469/ 91X JeloMeQeK'4512) %%
TERM2=TERM2+FRE+FREL

TIM2=TIM2+FIM+FINL

WRITE (59204) TERM29FRE9TIMZ29FIMeJsIoMeQyK 1##

IF (FLJ.NE.l) GO TG 57

CALL FRACIKQoKeMoLRE(M)gLIMIM) 91lgPUKXL9PUKLXLyVMyVMLoVUK,

LYQK19FREL4FIML)
CALL FRACIKQoKoMyLRE(MIGLIMIM) 933UKeUKLsVMyVMLyYOK4VOKLyFRESFIM)

TERM21=TERM21+FRE+FRE]L
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TIM21=TIM2L+FIMeFIP]
IF (FLK.EQel) K=Kel
IF (K.EQ.NS) GC TO 60
Kui+l
G0 7O 51
CONTINUE
TERM3=FLOAT(O)
TIM3I=FLOAT(O)
TERM31=FLOAT(0)
TIM31=FLOAT(O)
IF (MJNEJJ) GO TO 70
K=}
FLK=0
KC=K+1l
IF (ABS(LIM{K))«GT.ABS{ZERO}) FLK=1
IF (FLK.NE.1.AND.K.EQsd) GO TQ 68
IF (FLK.EQ.l.ANDKJER.J) GO TQ 57
D0 62 IV=1,sNS
UK(IV)=U(IVeK)
UKL(IVI=FLDAT(O)
IF (FLK.EGel) UKLIIV)I=U{]IV,4KC)
CONTINUE
VOK=V{ QoK)
VQK1=FLOAT(0)
IF (FLKJEQ.1l) VQK1l=V{Q,KC)
CALL FRAC(KQyKyJgLRE(JIIsLIM(J) sl oUKyUKLsPVIX 9PV ILX9VAKyVQAKLyFRE

leFIM)

WRITE (54205) TERMIGFREZTIMISFIMedy9MeQ4K 1%

FORMAT (1X o 'TERMIZFREGTIMIGFIM? 94F15.69/91Xs " JolsMe0K'4512) 4%

TERM3I=TERM3+FRE

TIM3=TIM3+FIN

WRITE (54205) TERM3IWFRESTIMISFIMoJelsMeQoK 14

IF (FLJ.NE.1) GO TO 67
CALL FRAC(KUsK9JoLRE(JIoLIMUJIIzLoUKsUKLyPYIXLoPYILXL 9 VAK,VQKL,
LFREZFIM)

TERM31=TERM3L+FRE

TIM31=TIMIL+FINM

IF (FLK.EQel) KsKel

IF (K.EQ.NS) GO TO 70

K=K+l

GO TO 61

CONTINUE

WRITE (59206) TERM14TERM2yTERM39TIML,TIM2,TIM] L

FORMAT (LXy'TERMLyTERM2yTERMIgTIMLTIM24TIMI 9/ 91lX9b6FL5.6) t¥#

PIXRE=TERML+TERM2¢TERM3

PZXIM=TIML+TIM2+TIM3

CALL ZK (KQoMsLRE(M)4LIM(M)GZRELZIM)

WRITE (54207) SUMQL4ZREWPIXRESZIMePZIXIMyeJsel9MsQ ! *%

FORMAT (L1Xyp*SUMOLyZREWPZXREGZIMPIXIM' 3/ 31 X95F L1546 Jsl sMsQ?9412)1’

SUMQLl=SUMQL+ZRE*PZXRE+ZIM*PIXIM

WRITE (5+208) SUMQLlyeJelsMy0 LR A

FORMAT (L1Xo'SUMQLI="4F15.60%'J919MeQ*4412) 144

IF (FLJ.NEc1) GO TO 80

PIXRE=TERM11+TERM21+TERM3L

PIXIM=TIML11+TIM21+TIN3L

SUMQ2=SUMQ2+ZRE*PZXRE+ZIM*PZIXIM

99
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CONTINUE

PJ2(L o J)u22P (M) 2SUMQLEPJI2(1J)

IF (FLJEQaL) PJU2(19JC)m2#P{MC)*SUMQ2+4PJ2(19J4C)
WRITE (59203) Myl JoePJi2(]1,4J) e
FORMAT(1Xy '==Mu? [0 ,'anlu? J2, suju? [2,'P J2(Led)m’?oF15,6)
IF (FLM.EQel) M=M+1

IF (M.EQ.NS) GO T 110

M=Me)

GO TO 40

CONTINUE

IF (FLJ.EQe.L1l) J=JC

IF (J.EQ.NS) GO TO 120

NENEDY

GO TO 10

DO 130 II=14NI

DO 130 IJ=14NS

GUILosIJ)=PILl(IIoIJ)+PJI2(T]I,414)

CONTINUE

CALL USWFM (LIHMATRIA [G)291l9GelOeNIgNSe4) 152
CALL DBNORM (NIyNS)

CALL USHFM (l6HGradient matrixsel69GelOeNIgNSes) 8%
RETURN

END

100
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SUBROUTINE ZK{QyJyRELJyXIMJISZRESZIM)
C~Function: Expression evaluater for Mode 7.
C=IMSL routines called: -
C=-Spectral Assignment routines: COMDIVe and Function Te.
C-Logical devices; Input Unit: - Qutput Units (5)
C- Storage Unit(s): -
C-Random Access Files: =
REAL V(10510)4U(10,410) ,
REAL VJ(LO0) e VJIL(LO0O D sUK(L10)sUKL(LO)oLRE(10)4LIM(10)
REAL XX(10910)3VA(20)4E(20)9X(20)9WJ(10)
REAL W(L0910)oVINV(L10410)}
REAL A(10+10)98(10410),C(10910)
INTEGER QyFLJsFLK
COMMON/SYS/A9BeCoZERDYINGT 4NSeNIoNO
COMMON/EIG/LREZLIM/LEG/U
COMMON/VYEC/VYA+EsXamdoWoXXg Ve VINY
FLJ=O
FLK=0
JC=Je¢l
ZRE=FLOAT(O)
2IM=FLGCAT(O)
IF (ABS(XIMJ)<GT.ABS(ZERC)) FLJI=1
DO 900 K=1eNS
IF (FLK«.NE.1) GO TC 10
FLK=0
GO TO 900
10 CONTINUE
C WRITE (593) JsK9yLRE(K)yLIM(K) 1&%
c 3 FORMAT (1Xy'mmemccmceau?  J2, K=, ]2, LAMBDA=K*¢2F15.6) !*%*
IF (ABS(LIM(K)).GT.ABS(ZERQ)) FLK=1}
IF (KeEQeJ) GO TO 900
KC=K+1
DO 100 IV=14NS
VILCIV)=FLOAT(O)
VI(IVI=V(IV,yJ)
IF (FLJJEQaLl) VYJILLLIVI=V(IV,4JC)
UK(IVI=U(IVeK)
IF (FLKeEQel) UKL(IV)=U(IV,XC)
100 CONTINUE

VOK=V{CysK)
VOK1l=FLUAT(O)
C CALL USWFV(11HVECTOR VJ3slly VJIeNSelse4) %%
C CALL USWFY{LL1HVECTOR VJL2911leVJILyNSsLly4) %%
C CALL USWFV{L1HYECTOR UK:s1lly UKeNSylys4) 154
c CALL USWFV(11HVECTOR UK1:y1lyUKLsNSyly4) 154
c WRITE (542) QeKyVQKyeVAKL
c 2 FORMAT (1X92HQ=9[242HK=9]294HYCK=9FL15.695HVAK1=4FL1546)

IF (FLK.EQali VOKL1=V(QyKC)

IF (FLJJNEJL.AND.FLKaNE.1) GO TO 200
TRR=T(1,VJeUK)

TCC=FLOAT({O}

IF (FLKeEQel) TCC=T(1leVJIisUKL)
TRC=T(1sVJ1lyUK)

TCR=FLOAT(0)

101

[ 2 e Sl 2



00057
0ocHe
00059
00C60
00061
00062
00063
00C64
00065
00C66
00067
0oc68
00069
00070
00C71
00072
00073
00074

4

200
900

N

ORIGINAL PAGE €
OF POOR QUALITY

IF {FLKeEQal) TCR=T(LyVJylUK1)

WRITE (544) KeJeTRRyTCCy»TRCHTCR

FORMAT (LX,¥
l===y TCR"9/927Xs4FL5.6)

Al=(TRR=TCC)*VOK=({TRC+TCR)I*VOKL

BLl={TRC*TCR)I*VQK+(TRR=TCCL)*VQK1

A2sREL J=LRE(K)

B2=LIM(K)=XIMJ

CALL COMDIV(AL4B1leA29B24A3,4B3)

IRE=IRE+A3

ZIM=ZIM+B3

G0 TO 900

ZRE=ZRE+(T(LeVJoUK)*VQAK)/(RELJI=LRE(K))

CONTINUE

WRITE (591) QoJeZREVZIM

FORMAT (1X9lHZoI291296H2 LREmgF1l5.696H2

RETURN

END

18

198

1¢%
LIN=yF15.6)

1

Ku?y[29%Jm?y ]2 TRR===yTCC===y TRC
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SUBROUTINE PU(PUNMAT)
C=Functions Returns (PUMATI=plU)/pIX]) .
C~IMSL routines called: VMULFF UERTSTy (USWNFVoUSHFM),.
C~Spectral Assignment routines: TRAN.
C~Logical devices; Input Unifh: - OQutput Unit: (s)
C- Storage Unitiiis =
C=-Random Access Flles: =~
REAL XX(10910)oeVA(20)4E(20)+X(20)sWJI(L10)
REAL W(10410)9VINVILO910)yYI10+20)9VECTOR(LO)
REAL A(LOs10)¢B(10sL0)9C(10,410)
REAL AUXL(L109L0)9AUX2{1L0910)9AUX3I(L09y10)9PUMAT(10,10)
COMMON/SYS/A9BeCyeZERDyINDGT yNSyNIyNO
COMMON/VEC/VASE Xy WJeW XXy Vo VINY
COMMON/AUX/AUXLyAUX24,AUX3

c WRITE (5,1) J 1ee
c 1 FORMAT (LXy*SUBROUTINE PUy Jm®,412) 1o
c CALL USWFM (LOHMATRIX W 24910sWel0sNSeNSy4) tas

CALL VPULFF(WyVINVoNSy)NS9yNS9109109AUXLs10¢LER)
CALL UERTST(IERy6HYMULFF)
CALL VMULFF(VINV)AUXLyNSyNSeNS910s104AUX2¢109IER)
CALL VERTST(IERyH6HVMULFF)
CALL tran(AUX2yNSsNa)
D0 10 IV=1,4NS
D0 10 JV=1,4NS
PUMAT(IVsJV)==AUX2(IVydV)
10 CONTINUE

c CALL USWFV{LAHVECTOR VECTOR:9LA¢VECTORyNSe1e4) 1Al
RETURN .
ENO
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SUBROUTINE COMDIV(ALyBLlyA2,829XREyXIM)
C=Functions COMPLEX DIVISICNy XRE¢ jXIM={AL+ jBL1)/(A2¢]B2) &
C=IMSL routines calleds UERTSToVMULFMs (USHFMJUSHFY ).
C-Spectral Assignment routines: =
C=-Loglcal devices; Input unit: - Output Unit: (5)
C=- Storage Unit(s)s -
C~Random Access Files: =
IF (ARS(B1)«GT<FLOAT(O) .OR.ABS(B2)sGT.FLOAT(O)) GO TO 10
XIM=FLCAT(0)
XRE=AL/A2
G0 TO 20
10 XMaSCRTU(AL&X24B1%%2)/ (A2%%24824%2))
XT=ATAN{BL/AL)=ATAN(B2/A2)
XRE=XM*COS(XT)
XIM=XM$SINI(XT)
20 CONTINUE
c WRITE (591) AleBLl3A24B29+XREsXIN 148
c 1 FORMAT (LXoFLl5.692H¢J9F15.691H/ oF15,692H*J9F15.691Hmy/
c L920X9F15:692H+J9F15,6) 18
RETURN
END

. pAGE 1B
RIGINAL P ‘
?)‘-: POOR QUAL‘
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FUNCTION T(IDyVECLeVEC2)
C=Function: Evaluates T»<VY1lyV2> where V1 and V2 are derminrd by
C the choice of IDyVECly and VECR2.
C=IMSL routines called: UERTSTsVMULFMy (USKFV,USWFM),
C=-Spectral Assignment routines: =
C~Logical devices; Input Unit: - Qutput Unit: (5)
C= Storage Unit(s)s: -
C~Random Access Files: =
REAL VEC(10)9VECLI1N)yVEC2(10)sDAD(L0410)sTX(1s1),DB0(L0y10)
REAL A(10410)4yB(10410)9C(10+10)4DAHD(L10410)
REAL AUXL(L0910)sAUX2(10910)9AUX3(L0410)9AUX4(10410D)
COMMON/SEN/DAD9DBD 9DAHD/ZAUX/AUXL9AUX29AUX3/AAUX/AUX &
COMMON/SYS/A9BeCo2ZERDyIDGToNSeNLaND

c CALL USWFM (L1HLAAHAT/dPJ]z291190AHDsLO9NSeNSy4) 1%
c CALL USWFY (12HVECTOR VECL12:9124YECLyNSsl94) I
c CALL USWFY (12HVECTOR VEC2:29124YEC2sNSyle4) 144

GO TN (1y243),4ID

1 CALL VMULFM (DAHDyVYEC29NS9NS919104104VECy104IER)
G TO 10

2 CALL VMULFM(AUX49VECZ29yNS9sNS91910910sVECy1091ER)
G0 TO 10

3 CALL VMULFM(AUX34VEC29NS9NS9Ll9l09109VECs104IER)

10 CALL UERTST (IERs6HVMULFM)

c CALL USWFV (12HVECTOR VEC 29129VEC 9sNSele4) 1¢s

CALL VMULFM (VECL9VECINSslelyl09l09TXeleIER)
CALL UERTST (IERs6HVMULFM)

T=TX(1lysl)

C WRITE (5411) 1I0s7T 1e%

c 1l FORMAT (1Xo®I0U="9I295Xs*Tm?4F15.6) $o
RETURN
END
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SUBROUTINE TRAN(AsIMsIN)
C-Function: Returns the Transpose of [A)} In itself.
C=IMSL routines called: -
C=-Spectral Assignment routines: =
C=Logical devices; Input Unit: - Output Unit: -
C- Storage Unitis): =
C=Random Access Flles: =
REAL A(10410)4AT(10410)
DO 10 I=l,yIM
DO 10 J=1,IN
. AT(JeI)=Al14J)
10 CONTINUE
DO 20 I=l,yIN
00 20 J=l,INM
All9J)=AT(14Jd)
20 CONTINUE
PETURN
END

Y
\GINAL PRG
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SUBROUTINE SENS

C=Function: Calculates d[AHATI/dP.

C=IMSL routines called: UERTSToVMULFFy(USWFM).

C=Spectral Assignment, routines: -

C-Loglical devices; Input Unit: - Output Unit:s (5)
C~ Storage Unit(s): -
C=Random Access Files: = \

REAL DAD(10+20)9DBD(10+10)94DAHD(10+10)sF(L10410)sAHAT(L0410)
REAL A(104910)¢8(10410)4+C(L0y10}
COMMON/SEN/DAD+NBD+DAHD/AUG/F 9 AHAT
COMMON/SYS/A9ByCosZEROIDGT 9NSeNILoNO
CALL VMULFF (DRDoFoNSoNI9NS»2091090AHD9104 IER)
CALL UERTST (IER»6HVMULFF)

c CALL USWFM (12H(dB/dPI*[F):4129DAHD¢10aNSeNSs4) 14
D0 25 II=Ll4NS
DO 25 IJ=14NS
DAHO(II+IJ)=DAD(IIoIJ)+DAHO(IILIJ)

25 CONTINUE

c CALL USWFM (LLHIdAHAT/dP)391l19DAHOs109NSeNSe4) 1%
RETURN
END
107




AP e e e P

W VR TeEY C v

T TILOTRRS

g T

=y

n
I3
i

e e st et e TR TSR T L R T T

00001
00302
00€03
00004
Q0005
00006
00007
00uos
G0Co9
ooclo
00oCl1
00012
oo0113
00014
00015
00C1lé6
00017
00018
00019
0002¢C
00021
00022
00023
00024
00025

00026
00027

00028

00029

00030

00C31

00032

00033
00034

00035

00036

00037

00038

00C3s

00040

00041

00C+42

ORIGINAL PAGE IS
OF POOR QUALITY

CEEPEREL L LR AR LRSS DERB PN SRR ERREERERRE SRS A ERRPERERGIR NS
CHPRR44 4%t 4 0 RSB ERNRR PR SAERREE SR ARS LS SR AR AR EAO NS SN IRE RN
SURRCUTINE FRAC(INGIA9IBsRELByXIMBoIDsUAJUALWVB,sVRLl,
LVQALWWQALWFREWFIM)
C=Function: Expression evaluater for MODE 7.
C=INSL routines called: -
C=Spectral Assignment routines: COMDIV, naiy Function T.
C-Logical devices; Input Unit: - Output Unit: {5)
C- Storage Unit(s): =
C-Random Access Filest =
REAL XX(LOs10)sVA(20),E(20)9X(20)yWJ(10) .
REAL W(10410)yVINV(L0910)4V(10410)yLRE(10),LIM(10)
REAL A(l0910)4R(10410),C(1Cy10)
REAL UA(LO)oUAL(LO)9eVBIL1C),4VBLI(L10)
COMMON/SYS/A+ByCoZERDyIDGT4NSeNINO
COMMON/VYEC/VAJE Xy WJoW e XX 9 Vo VINV/EIG/LRESLIM
FRE=FLOAT(0)
FIMSFLOAT(O)
IAl=]A+]
C WRITE (5+1) RELAWXIMByVOAsVQAL,LID L%
c 1 FORMAT (LXe'RELBeXIMByVQAyVOAL'94F15,6,*ID=",]12)
IF (1A.EQ.IB) GO TG 99

IF (ABS(XIMB)eGT.ABS(ZERO)«OR.ABS(LIM{IA)).GT.ABS(ZERD)) GO TO 10

FRE=(VQA¥TUIDyVBsUA) )/ (RELB=LRE(IA))

c WRITE (542) FREsIQsIAsIB 1%
c 2 FORMAT (1X9'FRE="9yF15.695X9'1Q91A5IB'yI12) (%%
GO TO 99
10 TRR=T([DyVByUA)
TCC=FLOAT(O)

IF (ABS(XIMB)eGT<ABS(ZERO) dAND:BS{LIM(IA))GT.ABS(ZERD)} TCC=

1T(ID,VB1l,0AL)

TCR=FLCAT(0)
IF (ABS{XIMB).GT.ABS(ZERG)) TCR=T{ID4VBlyUA)
TRC=FLOAT(0)
IF (ABS(LIM(IA)).GT.ABS(ZERO)) TRC=T(IDyVB,UAL)
Al=(TRR=TCC)*VQA=({ TCR+TRC)*VQAl
Bl=(TCR+TRC)*VQA+{ TRR=TCC)*#VQAl
A2=RELB=LRE(I]IA)
82=LIM(IA)=XINB
CALL CCMDIV (ALlyBlyA2:B24FREGFINM)

99 RETURN
END
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